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S HE VY 2R —h, 43 A 2, B 2Y 4R ] A 2E iR
FIA FRA 7 A 75 Cu(NO;), « 3H,0,Cd(NO;),
4H, O, 53 #r 4l , [ 24 4 F 1k 24150 A PR A 5 A4 77
N, N-— H 5 H ik iz 4 7 4, 0 245 4 1T Ak 2% 35
AR A 57 #2810 B R — B (PMDA) , 4+ #r
af, = 25 5 E Ak 0 A PR A /) AR 7.

JE F W43 6 96 BE 3 SP-3530, 11 1Y 2%
ARRA T BT 4B KOF EL204, 545 8-FE 5 £
{CER M)A PR Al 5 B A KT 148 101-2AB,
KRBT H W4 U2 A B2 Al 5 35 & Longer
Pump BT100-2], ff & 2 HME A RAF.
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¥ 15.0 g HZR DY H R — BF ¥ 7E 500 mL 1
N,N-Z S H BEf IR AW P INA 10,0 g £4
L O H RS, F 70 CROBE 4 h, 5B O KK
F%£% F7K.0. 01 mol/L NaOH ¥ %, e &9
R BOEH Y E T 60 CHUAR T . Bk
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1.0 cm, KB 20 cm) fil 5 B 1 %€ BK.
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FRAAHIEFE 0. 075~0. 15 mm F1 0~0. 075 mm
s H MR 1.5 g, ZEW A 6. 25 mL/min,
CET AR B E R 50 mg/L i 514 T BF 50k
T X W B 4 S el 5 22 0 SE B SR A RLAE 0. 075~
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6. 25 mL/min, 53 HI8F 5% Cd* ¥ W i & Y& B #7150,
100,120 mg/L B 4 W B 280 5% 5 [ 8 o P H v
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¥ 6. 25 mL/min 1 8 mL/min i 44FF # 47 %
BhF S 56, BF 55 i 74 X R B 4 5 e 5 FHO. 01 mol/ LY
£ IR Y 2R — A WA R VR SR X 2 28 i R
B Cd™* i otk e e [ IR A, B RFI A 3 IRk,
T oot H R v [ R ) 2 2 R AR

P20 43 55 4 W B S 568, B B R 58 1.5 g Bl
PEH RER , HERE W 6. 25 mL/min, Cd*" /Cu®t iR
AW PR F R R EWEE SN 50 mg/L.
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6. 25 mL/min #4514 F X Cd*" (100 mg/L) ¥
HEAT U B S5, B T OME BT S H R 2 R X
WP Cd*F MR CR . W 28 2k i 1 s , &
THE R A H R I [ 8 PR X 4 B #) 6 F R ff 2%
B 53. 2 mg/ g, BUPE H HE R [ X8 DR AR RN B 2 =
121 mg/g, BUE G H R XA W Cd™ IR B 8%
SR A
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Fig.1 Adsorption of Cd*" on modified

and unmodified bagasse fixed bed
2.2 BRI B A9 R
EWrAEs A E T RARE K 0. 075~0. 15 mm
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Fig.2 The effect of the particle diameter of the

adsorbent on the breakthrough curves
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W e H e 1.5 g, BB Cd*T IR &
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HEAT 02 B SE 56, S A EROE HE VRURE &, D RE O L U
B[] S PR B i Cd>™ oy v B, 28 435 it 2 4 A
3. Cd™* ¥ R B # 50,100,120 mg/L i, 4 1%
B4 B 124,121,103, 2 mg/g. FEE W WA 16
YR BE P38 O, W8 BT 2 B 8 A D/ 38 B WK R A Y
W) 45 4. Cd™" ¥ VR B R BN 50 mg/L %

—i#— 120 mg/L.
—8— 100 mg/L,
—a— 50 mg/L
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Fig. 3 The effect of different influent concentration

on the breakthrough curves
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120 mg/ Ly i) ack 72 o, 1 0 B 25 B AR fh 3R /D
W46 Wk BE X 30 2 W B S ma R R, B T RE v T
PRW] LA 7E 45 8 1) Wk BE 95 1Bl 9 3R 19 B 47 i I JY
R,

2.4 VAT RS IR P9 %

T3 X IR A 5 e P 4 f . AP R & Mk
FE 100 mg/L B}, i Ky 6. 25,8 mL/min A I
BF SR Cd™* 4 i 0 I B 725 & 43 530 o 121,113, 8
mg/g, 2B M 280 min F& %] 220 min, I H
FE PRI B W B4 R0 BT 75 B A B ) AR S i B 2,
VA B TE A 45 B A R) AR g, CdPF WA R 8 Y B )
55 W B 500 VR R B 0 R B SR R T A B
L R A AR B, VA VRTE R PR AR N A BB R R, A R
22 1) B[] 55 R B ol T 25 5 8 R, R v X
Cd** B 8 B} 238 K. B H 6. 25 mL/min 3 N %)
8 mL/min, M B 37 F 4R 0 0% B 25 & AR AR R, I
P H TR A T E PR AT A 5K B ) I R 3 PR P 4R A
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Fig.4 The effects of different influent flow

rate on the breakthrough curves

£1 AEAMNBEREFTKET Yoon-Nelson HEHE S #

Table 1 Parameters obtained from Yoon-Nelson Model at different influent

concentration and different flow rate

Co/(mg+L™) Q/(mL+min ') Kyw/min™' fpeo/Min  Top/min - AT/7ep X100/ %  go—yn/(mg+ g1 R?
50 6. 25 0. 066 625 600 4,17 124.7 0.982 7
100 6. 25 0.120 307 290 5. 86 122.4 0.947 1
120 6. 25 0. 140 197 185 6. 47 104.5 0.987 9
100 8 0. 236 207 195 6. 15 114.1 0. 96

T« Tuneo AT B B IR PR 50 0 15 B 5 ST 75 9 B 10 » 7y A S 0075 20 9 02 WA 50 06 W% B J5 BF 75 B2 ) B 1]

MR 1 AT A, B VTR BE R U R 1) 1
s K yx 386 105 92 BRF 50 Yo W B S5 7 7 Bk T o 2. %
P AE 6 R B0TE B R 0. 947 1~0. 987 9,180 Yoon-
Nelson #5274 GBAR 47 (1) 7 34 3h A B0 B HE v B 2 IR
W B Cd™ K sh &S 2.
2.5 BMUEHEREERESFAYRHAR

R 0.075~0. 15 mm (8t H B 1.5 g,
Cd* REWE J 50 mg/L,H 0.1 mol/L 2, =
JHe U0 20 R — 0 Vs WA Dl 06 R 50 X 2 8 A R TR A
Cd™™ Bl H e s [ 8 PR R 47 Wk G » O B30 3 2R Oy
6. 25 mL/min. FIZ% A 5 # € RE R 2 Rt
SCH, W B 2F 3 it S B 5, [ PR =k I B A
P 82 B ) F O R 25 & 4 ) R 124 mg/g. 116 mg/g.
110 mg/g, 43t 2, — Wit VU 2, B8 — 49 ¥ VR AE 5 1A [
FE IR » L% B /8 7 5 T 8 PR AH B R R BE AN

W B O R v T R T LA AR, R A
2.6 Cu™" 3t Cd*" zh 75 R B B B Wi
LhrtESRE FREAKFZEZSHSIEHFER,
KU ZMAFEERNMEEER, FERTH
H R R (CA /Cu® ) H Cu*™ Xf Cd*™ 3l 25 W Bt
K. & 6 ol B AR R CAF K 2B AT
Bl Cu® %, Cd™* S ik 2 28 i & i b B 2 IR,
Cu’" 105 min J5 ¥ & B ZE K, BT 105 min NUKE T
L T RAEAE Cd* . 78 CA*F Mo i il &k
R BT AR A 0, 7 B U R R CdPT R
BVRBE K T H W) 4R B R B X2 N O 7E
YE R 381, o H TR A R RO R B IR M AL AR £
Cu* 1 Cd™* BT L [7) B 48 W B 7 W% B 351 ) 3% 1 B
& W B AN BRI R AT R R 3R 2 TED ) I BR 7 RAS T
D B 18] 0 3E 4 W BEE R 22 fm 5, IR R BB T BR
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Fig.5 Regeneration of the fixed-bed

column for adsorption of Cd*"
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Fig.6 The breakthrough curves for metal
sorption from binary system
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zhang, et al. Removing copper and lead cations from

Dynamic adsorption of cadmium ions on modified bagasse fixed bed

CHI Ru-an , WANG Li-yan , YU Jun-xia, HE Zheng-yan , XU Zhi-gao , ZHANG Yue- fei
(Key Laboratory for Green Chemical Process of Ministry of Education,

School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; The pyromellitic dianhydride modified bagasse were successfully used as adsorbents for
cadmium ions removal in a fixed bed to investigate the dynamic adsorption behavior . The adsorption
capacity of unmodified and modified bagasse was investigated via the peristaltic pump reflux adsorption
method. The effect of the initial concentration, filler particle size, flow rate and copper ions on the
adsorption of cadmium ions was also investigated. Furthermore, the reuse ability of the fixed bed was
studied. Results show that the adsorption capacity of cadmium ions on unmodified bagasse is 53. 2 mg/
g at the flow rate of 6. 25 mL/min and the concentration of 100 mg/L, while that is 121 mg/g on
modified bagasse, which demonstrates the preferable cadmium ions removal ability of unmodified
bagasse . Particle size, initial mental concentration and flow rates have little effects on the adsorption of
cadmium ions, and the fixed bed can be used repeatedly under wide experimental conditions. The
modified bagasse has higher affinity toward copper ions than cadmium ions, which can realize selectively
separation of the cadmium/copper ions binary system by controlling the operation time.

Key words: fixed bed; adsorption; bagasse; cadmium ion; competitive adsorption
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