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The removal of lead ion by crab shell from
aqueous solution
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{Manuscript received 5 Cclober, 2000; accepted 19 Aprl, 2002)

Several effects on Pb*" removal by crab shell from aqueous solution were investigated. As the increase of
initial Pb>" concentration and decrease of initial crab shell concentration, the time required to reach an
equilibrium state and the residual Pb>" concentration increased. In our experimental ranges, the optimum initial
Pb®* concentration and crab shell concentration were below 103 mg/l and over 0.5 mg/l, respectively. Also, in
order to investigate the mechanism of Pb* removal by crab shell in aqueous solution, the crab shell was
compared with chitosan and chitin on aspects of Pb”" removal capacity and Pb™ removal rate. The Pb*
removal by crab shell was greater than that by chitin and chitosan. The role of chitin was not so great in Pb**
removal by crab shell. The Pb” removal by chitosan was not exactly correlated to the mofecular weight of

chitosan.
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F712E AASE 34E 58 4ok

F|BEARS 719 E thA] NaOH £98(40 %)= &
o] "olqEst AAS AW FH AFY - AFAA
ARS8 FIBEAL ol eyl 80 % o]
4 o]Fo]z Flolojob it 2 HAFo| o]&H 7|
EAL 80 % o}y "olhdad Aoz HAFo
2 ol AEEHE 71EAH Y5 e ARIAZEEH
Azd AL L34 w3 7|84 B2}k
02 F54 AATHE AHET] Yslo BAbg
wel BR/3l9gel (Table 1). 71 EA Bapgke] =4
<2 0.1 M CHsCOOH - 02 M NaCl &1 & o]-&3}
o] automated solution viscometer (Model Y501,
Viscotek Corp., Houston, TX, USA)E o]&3td
233ttt

Table 1. Average molecular weight of chitosan

ot WAl ot A W
weight (%)
Chitosan-1 No Yes 224,298 9.07
Chitosan-2 No Yes 470,539 9.76
Chitosan-3 No Yes 745,860 511
Chitosan-4 No Yes 1,105,940 6.28
Chitosan-5 No Yes 1,187,250 732
Chitosan—-6 No Yes 1,670,949 458
Ade] A" FFE£L F[Pb(NOs)kolH, 1.0
M9 EHE Axd b oo e dA4 v

2 430} AlgasT

2.2. A¥wy

g o] AAAEE 150 rpme] A |
oA AR sHer, 2xE 30 T
Atk 001 N HCl §9& o]&3te %7]
£ pHE 5022 dAsHA fAsIAL
Z7e| pHE Y92 ZAsAE= FUrt

g Fuld Zzbe] i ol £ 250 ml
ERAARE, 719, 71EAD) 025 g& ¥u AY
wjek7|ol A 24417 Bt wEAIF T, AT AT
A0 R 18 me AEE AFdA 108 44
B 720N g Ae5TFutg g4so 744
9 ¢ o2 ¥ E Z2AY} FFY F o2 F
A 2} &332 333 % #l(Perkin Elmer 3300)
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ARAS A% FF9 g o} AA
3. Az 9 3% w8 9] o] M
31 27 ¢ o]& x99 43 HES
27] ARAY %E 10 gAE TdsHA FA%
Ao 7] @ ol &d BEE 31, 53, 92

103, 200, 460, 490, 590 mg/l2 F7HAl71HA Azt
o wet Hatsle FEAYe] IFE | ol F&
Wl s oh(Fig. 1.

271 ¢ o€ ¥EE 31, 58 92, 103, 200 mg/l

2 Z/MNZFE Yo =gt b A85E Al
7&3 oF 067, 15, 4.0, 10, 20 A1te2 Hox& A
o2 Jehgon Bul =2 460, 490, 590 mg/l &
= Ao E Fdo T93dt7] Yaixs 20 Azt
o|ake] 71 Alzte] Q& FHE Aoz E HYY A
Az YelXe g4H9 B EIDEAE ZIA
o}

Suh ¢ Saccharomyces cerevisiae$t Aureo-
basidium pullulans 2% 59 " BEE ol &3t
o] &8 AAstE A¥L B, vAEY FTHA T
gt Fyo mgate Azt B2 Aol7t glu °l
Aol hEt i ol & AA A9 Ao li ke
% 9okl &gt S cerevisiae® A, 71
1% FEE 7?*]1‘?3 Pygol mgsh= AT
AA cgEeH, W ool&o] HAE A
2 fFg"HE 711_]?‘4 st Wb, A
pullulans®] A$-ole 271 @ o] F& W3l
gAgle) B 9B BH E‘%"V” 7FREH,
I olfE AERWY EAde AXYurAEZ
off ol g oj&e] AR AR ARI}A XA
7) diFoletn Avgsta ¢

ARAY B 27] G ol Frtol uel HF
TYA 7] ol e Acw Hol A W o
L AAE S cerevisicedt M3 Helz AT
ES 0101,}. ARA NEZ g o]0 XIEE]S\*}‘—X]
g RES AEHU A7/ ed HoE ¢
L‘:’r.
20 Nzbo] ZAg IE F o] FZol gloiA
27 ¢ ol& v&E 31, 58 92, 103 mg/1E ¥
A Trxl/‘]i’i‘—__- ¢l 20780 mgael ¢ v
E ol FEE eI 28y 20 |
o] FEE 200, 460, 490, 590 mg/1E FHARE
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ZAgo BE G ol TEE ZZ 20, 170, 260,
3%0 mg/E FAA F7ete Aoz vehw

1615_% A ¥ JdAe 27) F o2

E5 103 mg/ °3E FAE 3% 92 % o149

o 013 AALEE 4& F ‘01 111743 el &

Holld 713 &2 Aoz guHul w3 o

&9l AEFAC] 100 mg/l loH Fa& T
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Residual Pb?* concentration
(mg Pb?*/1)

Time (h)

removal by crab
according to the variation of initial
concentrations;

O 31 mg/, €38 mg/d, [ 92 mg/,

W 103 mg/l, Vv 200 mg/l, V¥ 460 mg/l,
O 4% mg/l, @ 530 mg/.

shell
Pb*

Fig. 1. Time courses of Pb*
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AN FIHA A7kl wpE 8 [E o]
rx9 W3g #EstgchFig. 2).
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Fig. 2. Time courses of Pb* removal by crab shell
according to the variation of initial crab shell
concentration;
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Al A Aejoll A, Algbe] whel wig}s
Aol AE Y o] ERE ZA3o] HwstA
(Fig. 3). ARZAY H9oe 10 A A HHg
T AE ol FEE 90 % ool AAHA 1.0
mg/l °o]3tE FAHALY, 7€zt 7]544
de FHE FE H ol vE9 #HaE #
4§13tk Zhang %19)94 AT A 2ol -4;}‘3‘ Ab
© Rhizopus nigricansE ©]4% @ o]& AALE
QA 2 AgI {AE A3E 498 5 dlde
9, R nigricanfollA 71818 AZAIHE 58 %
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Time courses of Pb? removal by crab shell,
chitin and chitosan when the initial Pb*
concentration was 103 mg/l and the initial crab
shell, chtin and chitosan concentrations were
1.0 mg/l;
(O chitin,

Fig. 3.

@ chitosan, ¥ crab shell.
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v} a2g o]#g AojHL J|EA ExlFo|
7198k Aow B F|EAN Expge] o
Z9 A& ¢ o] yxo WIS AFEIG (Fig.
4). 71EAY 25 10 g1 8t 27] & o)
FEE 103 mg/l2 d4RsHA & A, F1EAL
x2S Table 13 7Zo] oyt A7 AT
WA WA Jre] 671A I EALS AAse]
o AAE NEAS BT E«%}mﬂi 2o &35
A e Aow AdAde FEIFS 1A
o} 7| EAR-2(E AL 470,539) oﬂHt A9 g o]
o AAZ WA oy, FNEA-NEAF
224298), 7| EA-3(2AE 745860), 71 EAF-4(EA}
Z 1,105,940 M HIHFEAMY JE F o]
=57} 95~08 mg/l AR o 5~7 %9 AALE
< Jehdth 9, 7 EA-5(EAE 1,187,250)9
7N EA-6(EAZ 16709490 & ¢ ol ¥
E7F 78~79 mg/lZ oF 24~25 %9 & o] AA
ZE&S Ueo & 7B vl 4t 2 ¢
ol AARES YUY oz 99 A

Q

S22 W JERY EAFo] FAUEE o2

AAZE] dAdez Zrss ARe o
Bags) o] AAZo] W= AgHow ¢

H
A e e Aog BeE

Residual Pb?* concentration
(mg Pb** /1)

0 4 8 12 16 20 24

Time (min)
Fig. 4. Effect of molecular weight on Pb®" removal by
chitosan;
@ chitosan-1, O chitosan-2, ¥ chitosan-3,

¥ chitosan-4, B chitosan-5, [] chitosan-6.
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ol & AA
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Al7Ee- ok 067, 15, 40, 10, 20 A7t E AojA =
Ro® Jehgon rBu 2 460, 490, 590 mg/t
FE HYdME By =] A E 20 Al
7+ o] Ae] 71 Aol 8FEE og B A
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2) 27) A7AY FEZ 020, 035 050, 0.75,
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= A7kl 94, 30, 22, 16, 10, 4, 3 Alﬂ AR
¥ e Aoz Yyt 27 ARHE =& 010
g2 3RS A9, B A 949 deAe gd%
HYo| zdaA e XA

3) AGA, 71"l 9 7EAY 7+ 27] $EE 10
g/l& 8l 7] ¢ o]& FEE 103 mg/lE UA
A A Aol A, Alzte] we} ®¥slsie T
Al ZAE Y ol FEE A5t umIHL).
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