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Adsorption of Cd* and Pb* from Aqueous Solution by Modified Peanut Shells
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Abstract: The objective of this study is to seek for a low cost adsorbent material to remove heavy metal ions from aqueous solution. As a high
volume agricultural waste, peanut shells were modified with KMnOj, to produce biomass adsorbent. The adsorption capacity of the modified ad—
sorbents to remove cadmium( II ) and plumbum( II ) from aqueous solution were investigated in different conditions. Results showed that the
optimum initial solution pH values for adsorption were 4.5 for the lead and 6.5 for cadmium, respectively. The adsorption could reach equilib—
rium in about 18 hours. The maximum adsorption capacity was 104.75 mg- g™ for Pb** and 43.11 mg- g for Cd**. In addition, the competitive
adsorption of Pb** and Cd** on the modified peanut shells was investigated and the results showed the adsorption capacity of Pb** or Cd** was
markedly restrained with the coexisting ions in the aqueous solution. Comparing with the sole ion adsorption results, the competitive adsorp—
tion had made adsorption capacity of Cd** and Pb* fall about 88.47% and 20.80% respectively. In the competitive adsorption test, the adsorp—
tion capacity of Pb* was about 5~6 times of Cd**, which showed a preference for Pb** and indicated the adsorption selectivity sequence of the
modified peanut shells for these two heavy metals is Pb*>Cd*.

Keywords: modification; peanut shell; cadmium; plumbum; adsorption; competitive adsorption

KEESBEEREERR TR RAG™E,  EAMETIEE B R B L5,
T B 4 JB V5 e AE K R P A RSR A B MRS AR TT A B B A B i, Ve B A BRI AE 25
IR T RBE T A B EHARWEES AR A REIS U AR, TR R R A T B RE
TG B EAEY, FANESBEKGIETEE MR SASTIEA: 57 R R R R F A R
W8 B 550 FE T IR R K A B B 4 TR S R, — 5 TR
e EI 9 :2011-03-30 BREFLBRRFME R RER, H—HHSAREH
gexﬁa:Ef%ﬁ%%fgﬁ@onqu,427_3oss>;zkmmmf§ WIJJHEE(%%ﬁ%%ﬂﬁ%ﬁ&mg%)—wﬁa;

BIEE GRS R ISYE BRI . BTSRRI, ﬂuZEﬁEﬂ%ﬂEﬁﬁ\m%%%ﬂ%
E-mail: linfanfand38@126.com ZREYEDL S, BRTE BN E SR 15 YA B — 1

* BWEE . 5H%% E-mail.xyyi@scut.edu.cn



3085 T

DI S 1405

BFERR, ASRTE EATE R L BKOE FE T R
W Bz H Fe A R FE IR B A i3 IR TR, 0T
Kt APk AE R AR AR (R R R A Y
SRR BT VR A B, T L H RS T S 3
SLER PR AR B R BRSPS T, T T B R A
RUST W B A A0k ol W8 A 14 RE A A8 BRARL TG S 5 AEOR
I . ABTFEE L ] B2 T A A 2] — PR RE L R
AR AR AE A e BT R, 558 T H M 2
Brok e Cd™ Ph> AR

1 #BE57FE

1.1 ZXWEHEENE

ScabPRl: FEEFE (W B ARIEE) , 1157 Pb(NO,),.
CdCl,.NaOH HC1 .KMnO,.CaO ¥ 3 43 #7 4l ,36% 14
HCl B 68%H) HNO, YA

SEH A A% : PHS-3C %Y pH 3, DHG-9140B #U{H
BB TR, ZREREE T MRS , HZC-280
RUE R R HE 5548 , P-E5300 BRIV RS %45 Fih K
S (ICP-OES), H 37. Z-2000 ZE & JF 11 43
FEHETTH(AAS),
1.2 RFIRIHE &

WA Fe F HORKIZ I 3~4 h J5iE v Bk
B R AR, PR R B F/KIE UE 2~3 3, 7E 60 CAYMEAE
HAtT 2 EEE, B 1 em® ZE A /R, BTN EE TS
AEETEE A 15 g- L7 i KMnO, W, A7 S
SOV LR 10 g+ L7 SRk S 24 h, U f5
EBFK YL 3~4 K, 60 CHET-ZIHE
1.3 LEHE
1.3.1 gePEFEAESE Mn 5 B A9

¥ 0.2 g BUETEAE ST E T 100 mL B LB FK
H1,25 CTERIRG RN 3d, LA AAS KU H15%
B ) Mn ¥R
1.3.2 BFH WA ELHI

)l%é}*ﬁgiﬁﬂ/ﬂ CdClz’2-5H20 %ﬂ Pb(NO3)2 ﬁ%ﬂm%‘]
B4 B BT EE R 1 000 mg- L7 FUABAR, INAGE &
i HNO; J5 % PMRIRARfF LS BRIA R &R B T
VR B PO VA VRS BB 25 VR R o
1.3.3 WG MfHSCEs

TE 150 mL F4ETEHEH im A 100 mL 38 24K B Y
BT, DL 1%H) NaOH B 1%5) HCL 7 80A
5 pH, AR 0.2 ¢, BEAEIRIEH A (150 x-
min™,25 °C) KA 18 h, BUFEJ5 LA ICP Kl 75 & 19
B BB BT YR B o &5 S DR 2R 1 O RS S e e 2 A 1 P S

L5 LN
1.3.4 SRR P SC5

21 10,20.50.100,150,200 mg- L™ ¥ E 1Y Pb*>4y
FIFNR R F e R Cd*—— A BB RS AR
AR RS2 g: , W BRI & 2 g- L7, 98795 pH 4.5 A2
4L 7E 25 CT RGN 18 he U S5 BURE , I ICP £
WP T R SR B TWRE,
14 S¥AE

MR 86 510 14 MR A0SR e PR VB o 3 R o B e A i
HItB AKX

W fF2 Q( % )=(co— ¢,)/cex100%

W& g=(coc.)Vim

Hordr g, Ay o B 220 MR B SR A W B R, mg g 759 Y
W B A BT A B T I B mg g7 e TSR ES F Y
WA, mg- L5 c, AURH ¢ B 220 o Vs v P B FRI A s
FURE ,mg- LV B FIE WA, Lym A8
MR BT &, 80

2 GHRESH

2.1 BUMETEESH Mn R E

ZAAMET Mn (95RBBKFHK 0.015 mg-g™'s (EZRK
P 2 7K PR T A v ) AIAE B oK Min vk B
NiFE 0.1 mg- L7 AT, #% BB 1% Mn 5% B8 K , 12 % B 551
RN /NTF 6.7 g- L7 {H BSRKIKRME S B 15 4L ik
AR /N TR R AR 100 mg- L7, HIEAEH
SRIKAARIE I Fp R FH IR B0, DU itz /N F 52 3
) 2 g- L7, Mn 58 B BN B Tk H A
B, TS IRk B A AL P T2k
2.2 AR INEER
2.2.1 R 0Bk R X R 8 ) 5 i

AR (B 254 T IR B S5 SR AN 1 iR 7T AR
H, WIS CdFn Pb IR KT 7E 6 h Z RGIRBL, 7E
18 h DA #tatase , i 18 h W B -F-et ]
2.2.2 WRBRFIEE hnE f S

ANV B SR 48 B 25 14 T AR A SR an i 2 A
Bl 3 Fion. FTLAE R0 & A 38 hn A B 7%
MEREIRE, TERINERT] 4oL FRMRY—F
TRFEFE 98% L L (H IR B A) 2 80 s sl e 5. Ry
IR BT B 2 PR AR SR R A v v O B 5F F1) FE 288, X G
PO BRAFRINE R 2 g L7,
2.2.3 VEWRAILG pH XTI S

AR pH 25040 T AR 45 SR an &l 4 B
Mo AILAUE H, TSI IR pH (EXT P> (4 W it s ma 1R



201147 H

1406 WS B 7o Rtk o Cd2 N Ph> (4 iR BB 5T
60 -
50t
Tso 40+
a0
@ 30
g 20} —A- Pb*
T cd*
10}
O n 1 n 1 I 1 n 1 n 1
0 5 10 15 20 25
W BB (8] /h

B 1R B i Xof R B S0 SR B R M
Figure 1 Effect of time on adsorption of Pb** and Cd*
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Figure 3 Effect of biomass weight on adsorption of Pb*
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Figure 4 Effect of initial pH values on adsorption of Pb*and Cd*
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