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L o :kE H7IERE WA e A AEEZRE chiting FE3] TEE FAAZ 01%
o, o] F&Ad ti3] cd(I) F Pb(ll) o9 FFA5AS A3tk Chitindl] thsk Cd(l) 2
o]l FAEEE WA 2874 HAFA T =2 }9510111 a5 FFd uAE pH«l B
L % o] BF pH 7.05105>3549S ¢ & Mﬁit‘r Chitin®l] 3+ FFE-2 Cd(n°]-2°] 21~99%
o], Pb(Il)o]°] 24~95%°|t}. Cd(I)o]&2] F|4&2 22~53%°]L, Pb(Il)o]&2] F4F& 22~

3% 2 UEPT ol S84 o9 FAU IS Freundlich F25-22]0 vlua 2 #4530
Abstract : The adsorption characteristics of Cd(Il) and Pb(Il) ions has been studied by using chitin as

an adsorbent. The pure chitin was obtained from the extraction of red-crab shell dumped by fish factory.

Adsorption kinetics of Cd(II) and Pb(II) ions on the chitin reached at the maximum adsorption within two

minutes. Adsorbed amounts of heavy metals were pH 7.0>10.5>3.5 in the following order. Adsorption ratio
by chitin was 21~99% for Cd(Il) ion and 24~95% for Pb(Il) ion. Recovery ratio of Cd(1l) ion on the
chitin was 22~53%, and that of Pb(Il) ion was 22~73%. The adsorption behavior of these heavy metals

was explained well by Freundlich adsorption isotherm.
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.M E A9 pH W, a4 FE, FEE FRUY
TAAA T QA wet e ve ZeE Hu

3t 71=3t ARde] 1 el net g LRI 1= R
< FLEAHOY o]z Q1T B e E= A4 THAME ol2idt HEES o] &3 A7t &)
A 4% AEA S AEH AdET A2 A7} o) AP Y oF e v, &, -‘?Jhﬂ_% o]-§-atd
Ha gtk Ao BE AELS AAket BAIgC] Ag' o] F&S AFegal, AM5S Saccharomyces
2 A= Uig ZAA HolzpolH, o]Fo] o]FH cerevisiageS  sodium alginate2 AHSFAIA  CdA(ID),
¢ AR AXTE AAZEA A S #7150 Cu(ll), Pb(l) ©]LS FA|zloH, wPPso w7k
A9 A "k 28y HolAH(food chain)d] ZE© SN Ulva pertusa)st 33 o) LAY Sargassum horneri)

2 Q13 YA Fm| =M FFES YAV & S o]&3te] Cdan, Pb(l) o] FEel B AFE
gzt weh Al Aol FFHEE AEF 3 (biological T3tk

accumulation) }bl-o] L}'E]—LH:— ;H?ﬂ'% iﬂ& z]tﬂ ;q:L )\IE /\]/\ZH 1:.1 7]%/\3 l%f.o]] ;Ha:;l. ﬁ:llyl.
& Yo7l F& dlle] Ha Stk wEkA o] 2 i3] AP e, 53] A, A, 7 5% 2
A& AA Ee Fgaty] 3 dElFela 239l 2 FEY 14 TR EAlske ARt o
710l A4 aFHI gtk 2] Eofo| %%O] 7Vedt A2 AAEA ZEgs j
g T TEFES AAS] S ez Es I %= EHE<Q  chitin[(1—4)-2-acetamide-2-deoxy-3
i By - ey o R ek A, sk 4t -D-glucan]%O]E]-. 3 F27F AERQ 28 FAFStAL
s g SR, 7] wEy, & FEW, o9, ol w3 AFE HEE EAEY E, F2 4 949 2
wEhy, o By o] RyFog de] o] &FH 9] 2] 718 B84s YEhiRE, §544 B
of. a2 olg AjHA 7S HIEEH | AY H 2 AkS wol 24, A4, A9 dzEE, A
go] Beol] 2aHM, 53] &4 F9 FF& T} goHl2 2 422 chitin 5 2 FEAPEA
1~100 mgL FEZ S A= AA a0 g9 TET chitosan© 2 Z3e}e] ARg-3lal QT Chitosan[(1
e BAAE oz Yuk! T3t 33 FEo AL —4)-2-amino-2-deoxy--D-glucan]& chitin®] &) A
FTEES X3 AT 22k 29 #A9] djle= gl o3k & oh"sKdeacetylation) o} #3E A
BFE7E g dojAl=H], ole FxHoR FHats Wi glon,
9B ol B - 38k WY dijte s A bt #5715 7HAE chitosan FTEAE HASAA
EAE o83l FE&old WA &4 58 AlAS HgFzo] P gAl, A A, dAY FEFA,
= A% F2 38 (biosorption process)o] TIFO®  FolFe FAE FA|, FAE FHAY & B
AAE L Aok AR o] e FEEY TRV & A o] &= Ut
S A AR7IA HF FrEo] AEAY AR o9} 22 chitin® chitosan HAE F 7% -3t
o] =0} F7] wjite] FFE] AA A A < ofrx: gEFo|lEE AEFR A= UE WS A
< Fel gt metA H2ole FEE AA 58 ge 37 o]&Ho] MEE JeAE FEs] #n
2 ARAZF(non-living algal biomass)E ©]-&3F= W<t AE ANEE 2AZA 043% ool F8-o] 7y,
o] A7 x Yk A EFE F3E T oA g A AAE o83 FAHTIEY AEE SHlA
ZF RS e 84 gevte RS A i Y e =k Ol'ik‘jr.
doH, F54 Edo| xgHo gt S 7 2 AFAAE FaEickel HEAe Al AAZRTE
A e EAL 23 Ju I AMARFA 39 chiting FZ3ste] FHAE ¥HEL, ol o]&at
THol2e AxFY ARG & FrE F57 batch'Holl ol 54 C (H) % Pb(I) ]9 pH ¥
g9 v 44 I8 5+ de ol Ao s, A9k WHAIRE, FERstY WE FAEALS
ARt oz AEAY F2L FH4& ol 184 EAEIATE A1 °]§ %%é?ae FHog 3¢
E49] A7) Atole] FEAgol ot doju= Fo2A FEE AYARAMY &E TS ATE
o7 geiA glomtt FaA Jxtel A7), u ?/‘]7} A4 3Tk
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Fe59 AF APL UNICAMARS] Solar 939
Atomic Absorption SpectrophotometerS- ©]-83F]  Cd(II)
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3.1. HIESAIZH U pH Hsiof U2 3k Hg)
Cd) °]2%% 500 mgLl o]-gdd] pHE 3
7.0, 1052 24 chiting ¥ 120 rpme] £E2 W
HA)Z) A WHS-A17HS 30, 60, 120, 600 sec9} 12417F
o= dejste] A3k 2 ZF cdl) o]l
thall wHSAIZE pH Wl wWE cd(n o9 &%
S Fig. 19 Yey, TYAE Z7edA Pb(D)
ol&gdlo) M= Fig. 201 UERAA
Fig. 1014 E=nle} Zo] hg-A|zhol| w2 500 mg/L
FE9 cd oleg 15 mLy F2A 025 o(FHA
1 g9 Cd() ©]-29] <k 30 mg)ol A pH 359 H$-S 4+
HEW ¥RSAIZE 30 secoll A Cd() o] FEEES
734 mg(EFE: 24%)°19, 60 secolA] 8.72 mg(29%),
120 secoll X 8.98 mg(30%), 600 secolA 9.01 mg(30%),
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Fig. 1. The adsorbed amount of Cd(Il) ion on chitin
by the various shaking time and pH condition.

12213F B3 % 9.12 mg(30%)°Itk. pH 7.09] 7 Rt
S AZF 30 secoll A 2338 mg(78%), 60 secollA] 27.17
mg(91%), 120 sec oA 2722 mg(91%), 600 secOl|A]
2731 mg91%), 122417t A% F 2731 mg91%)°]Th
pH 1059 73-%- WES-AIZE 30 secollA 14.78 mg(49%),
60 secoll A 17.99 mg(60%), 120 secollA] 18.25 mg(61%),
600 secoll A 18.30 mg(61%), 1213 7 % 18.28 mg
61%)°]th. o] AAZHE BE pH JHoJA WAl
ZF 120 secRi)7t ZAFIEA CddD o]=2] E3F o]
ol doluA gv HuFALe =Esisith =
3k pH W3l W2 HulFAES vws) B3 pH 7.0

AlA 90% oldel FHES YEher, o= pH 35
of ®ls] 3w o) FHEAINES BFew, pH 10590 H]
e 158 FEE] Btk oA TE Cda)
ol FF AT AU pH 709 22N 71
S FHES Yt & &+ giokh

al
919 AP chitind] 8] 7)o} A=He] FHY

o A pH 3se FABS] A et

Fig. 29114 Pb(l) ©]&-2 Cd(II) ol¢7} W3] pH
Hale] wal FaFA tha xfo]7} AR XMIZM
FAAT] frAlBERE WA e HulFEHS
Yeh = pH 7.09] 7297 A EH 9R3-A17F 30 sec
oA Pb) ©]29] “—}%k% 19.65 mgE=E: 66%)°]H,
60 secolA] 22.18 mg(72%), 120 secolX] 2223 ng(74%),
600 secolA] 2223 mg(74%), 12A17F AT B 2223 g
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Fig. 2. The adsorbed amount of Pb(II) ion on chitin by
the various shaking time and pH condition.

(74%)°ltk. Cd) ol =R Z BE pH Gl
A HRSAIZE 120 sec(2iE)7} 7 TElHEA Pbl) ©]L-9]
Faol o ol dohhA) gE AEAYe] =2
o L@ pH Wil e AFRES vws ww
pH 70914 70% ol’e] FHES Uepyon, o
pH 359 Hl&| 1.18) ol &
1059 A9 Wi FAE
PbI) o] &5
& F2EL eyt
o)X BB wls} go] RE pH
2 Pb) °]2 EF A 2%7
Tasgom, cdan oL HEHEol
of Hlg] 1.28] =& AoF UEhyth

S BHYth oA T
Ql pH 7.0914 7} =

el Histo] [ S=E W35t
Cd(In Ol%—%%@ & —5— 00, 200, 300, 400, 500,
600, 700 mgLZ 2E|shHA pHE 3.5, 70, 1052 =4
H chiting Cd) o]28Ho Z+zt Y 120 ipme] &
T2 RAREE T8 WA § CddD o] -89
9] Txo| W T2 BAE Fig. 30 YERHA
Fig. 3914 Cd) °]28&Y2| F=wsld wa F2F
AEEH 100 mgl FE2 CdI) o]&& 15
F3A 025 g(FHA 1 g2 cdanole9l %k
A%, &S pH 3501]/«1 1271(3 35 21%),
pH 7.0914 596(99%), pH 105914 4.21(70%)°]c.
200 mgL FE(CAAD ©]&9) & 12 mgBe, FHF
S pH 35904 5.52(46%), pH 7.0914 11.97(98%),

548
mLs}
1))
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Fig. 3. The adsorbed amount of Cd(II) ion on chitin
by various concentration and pH condition.

pH 105914 8.42(70%)°]th. 300 mgL F=(Cd() ©]
29 <k 18 myo AF, FHFES pH 35904
6.39(35%), pH 7.0°14 17.22(96%), pH 10.5914 11.20
(62%)°1Th. 400 mgL F%(CAID) ]2 % 24 mg)<]
A%, EFES pH 35004 8.07(34%), pH 7.0014]
22.54(94%), pH 10.5°14 17.18(71%)°]|t}. 500 mgL &
T(Cd ol29 %k 30 mge B, e pH 3.5
A 9.12(30%), pH 7.0914 27.31(91%), pH 10.59 4]
18.28(61%)°]th. 600 mgl F=(CA(I) o]&2] <k 36
ng)el A%, &S pH 3.5904 9.01(25%), pH 7.001
,q 27.44(76%), pH 10.5914 18.13(50%)°]T}. 700 mg/L
Z(Cdan o9 & 36 m)e B, FHFS pH
3.501]/\1 8.98(21%), pH 7.0914 27.38(65%), pH 10.59]
A 17.41(41%) 2 Vet
HAWEHES Hole pH 7.09 404 cdan o
2gdo FEIt FUH wet FRHES 99%1A
65%2 ZA3gth CdI) o899 F&
s

S 500 mg/L
7= 90%01/de FHES Hom, 1 o Ccd)
legus s i gaEe oind

2 2731~2744 Mgl E A
in 1 g°ﬂ o3 cdan o]
%%‘%%01 %W:ﬂon E‘%}f‘:}“ﬂ YEoz AyziEm,

bk 2744 medS & S

Atk %—%‘%%OI Sl =2e cd@) o]8H9 F
% 600 mgL (pH 7.0)914 F2EL Cd(n) o]L-gH<]
T 500 mgLe] Z9-<F vlaws] 1.2v] "R &
zh“/kol 27.44 gl 2 7P worow, Ao nHla] 3u)

_‘
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o] & At

$HA PbIl) o] L&A FEE 100, 200, 300, 400,
500, 600, 700, 800 mgyLE “e|d}HA pHE 3.5, 7.0,
1052 ZAF chitin Z}Z} Pbl) o]&gde] B3
120 rpm¢) E£52 WA whSAIZE 1247 A3
3 ph(l) o8N Fno wWE FRgY F[AS
Fig. 49 JePATh
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Fig. 4. The adsorbed amount of Pb(Il) ion on chitin by
various concentration and pH condition.

Fig. 494 Pb(l) o]-=&He] FErigle] w2 F2t
EAQS AYEd 100 nglEEe] Pbl) o2& 15
mLZ} F2A 025 g(FFA 1 gB PbD) o< <k 6
mg)el A%, TS pH 35904 1.63(F3E: 27%),
pH 7.0014 4.16(69%), pH 10.5914 3.38(56%)°]Ck.
200 mgL EZ=PbAD ©]29 &k 12 mpo AF, FF
2o pH 35904 2.83(24%), pH 7.0914 531(44%),
pH 105914 4.69(39%)°]t}k. 300 mgL F%=(Pb(l) ©]-
9] <k 18 m)<] B9, FFHE pH 359041 9.19(51%),
pH 7.0914 11.98(67%), pH 10.5914 11.40(63%)°]t}.
400 mgL FE=(PbAD ©]29 F 24 mgo] A5, FF
2o pH 3.59014 15.25(64%), pH 7.0914 18.10(75%),
pH 105914 17.29(72%)°]t}. 500 mgL SEZ(Pbl) ©]
o] <k 30 mg)9] A%, FFFE pH 35904 19.50(65%),
pH 7.0914 2223(74%), pH 10.594 21.24(71%)°]ch.
600 mgL EEZ(Pb(N) ©]29 % 36 mg)e AE, FF
2ES pH 3.5904 28.54(79%), pH 70914 31.23(87%),
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pH 10.5¢14] 30.55@85%)°]th. 700 mgL SEZ(Pbl) ©]
o] % 42 9] A%, T pH 3.5904 31.23(74%),
pH 7.00914 39.81(95%), pH 105914 38.43(92%)°|t}.
800 mgL FEZPb) ©]9] ¥ 48 mg)o] AL, FIAF
S pH 3594 31.11(65%), pH 7.0914 39.76(83%),
pH 105914 38.39(80%).2 L}EFSiTH

HQEAFSE Hole pH 709 T4 ZHdA
PbD) o]egde] FEr} FUele] wel FHELS
44%NA 95%2 Z7}3Th Pl o] &g =%

500 mgL7HAl= 80% ©Jste] FFES HYow, I
o]’ PbD) ©l28Ae T} F7FsHEA Pb(l) o]
o] FZaEES 3123~3981 mglE AL Z718kga,

700 mgLEE2] Pb(l) o]2LHxE 3981 mgd]
52 S JERSTE wWEbA chitin 1gell ok Hdl
T 3981 mAE & F Uk FAEFo] A
o] £23 700 mgLE 52 Pb(l) o]-&-&Ao|x FA49

pH 7.0¢14 Pb(el22] F&o] sz AM e &
| vls] 1302 FEHe] "gkow, dZe]Adol
B3] <zt wgteh
Cd(I) % Pb(l) ©]& =5 kA9l pH 35904 = %
Al AAE F F e AP} AdFsr] wiEol
T3 zAe] Y3 Aoy, ¢4 AdA pH 105914
= Cd(OH),Y Pb(OH),<} %—8— RS A
o] Faago] "o Aoz duFt. aE=z
$4 pH 70004 FFago] 7 EA YeEld A
o7 B
Faedo] 78 £& 271 pH 7.0014 200 mgL
=9 cd) oL F3EES 11.97 mgo]il Pb(l) ©]

=
[e}
29 FFTLL 53] gl Z Cd(I) ©]L9) ML%]
2

Ao L}E}‘*E} aga Cd(II) 2
Pb(Il) o] 01%%‘: 500 mg/L7}AE cdd) ]9
F 2o Pb(IT) ol Ht} Bon Fago] AL =7}
@ 2eft} 1 o)ie) FRolNE cdan ool A
BT Tosle] o o)it TX ko] Zrleln] =
o ¥ Pb(I)o] &S 500 mg/LE ZI8h= Lol
A& Z7l8le AS Holw Po(l) o9 Faek
2

l

o] Ccd{) o]LBT} 1.1~158 B AL & %lt}
S FEE0] FAHA &2 5478 chitin, CA) ©]
20| F24 chitin, 1831 Pb() o]-2°] F2H h1tm«1
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Fig. 5. IR spectra of pure chitin and adsorbed Cd(II)
and Pb(II) ions on the chitin.

Fig. 5914 R+ nvl9} o] 43k Chitin®] <]
Er2AERS B 3400 cn' 24 -OHY A=
Az 71Q8E 47 YeRY 93, 2,900 ont B2
A -CH-9 A153E 7IRIEE F57F Vel
Ak EF 1,700 en'FE-ZolA -C=07]9] 7]E F3
&5 m9t 1,550 cn'ol e N-H #3375, 1,320 cn'ol
AE CN 21525 7IR1E e F7 #55a Sk

et &8 chitindl] W8] FE40] 2 chitin
o] ~9EHo] HWHoF g (em )7P e &9 2
2 2032 shift7} doltth 2 o]
o] F2& UoAN, chitind Lewis °ﬂ71i Zg&o
Lewis Ato2 218380 2X Axe= 745 £O0F o]
o] dojuA Hck webA chitin®] &3 2
w549 2 A7 A2 AFY AALYEst A
ol FjHoz AL dqUARE AFAEH HF

S Yo HER ~HEo] AAHOE & %
O Z shiftdh AoZ FHHT 4 913, o] chiting F

w40l FRHJTE AL Irisks Aotk w3
Cdan o]o] FA€ chitin® Pb(l) ©]&°] FFE
chitin®] ~HEH FErl FASE Aoz Hol &4

ARzt g RN Fae] Yolgria 2 4 gtk

)
TS Cd(ID) o)) PbIl) o]0 Hla| Aoz I
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FAZ17F FA Uelsket o] ollE CddD) o]o]
Pb(l) o]&el Hla] o]2=7)7} AFo 2 <l HAY
7} 3A = chitin#o] F2o] o A o] FolH
S Ao kgt

3.3. Chitin0ll E2t&l Cd(l) ¥ Pb(ll) 022

5|52 Hlw

Chitinol] 2J3] &=
&5 gotry] 93 FEE
04N HNO; 50 mL7} E°]%)
200 pme £L2 308 JIHAIA FEE oS
chitin© 22 E 35390, F o] EF 300 mgL
o FelME gelstElo] FE49 347t BrFEsAT
webr 34 7153 200 mg/LEES] Cda) 2 Pb(l)
ol2-gHo FAAUFNA FAE chitinOZHE 3|

& ATE Tuble 17} 29) 27 ERAST

Cd() 2 Pbl) ©o]L-9] 3
ol&o] &g FA

HAEsa ¥

i —{>

H C
=1
=

Il‘

-m f‘ﬁr

Table 1. Recovery ratio of Cd(Il) ion from the chitin
at various pH condition.

Cd(II) ion
Max. Max.
Conc.
one pH Adsorbed Recovered }::tcizz]‘;r)y
amount (mg/g) amount (mg/g) ’
35 5.61 1.24 22.10
200
7.0 11.96 5.27 44.06
mg/L
10.5 8.32 4.39 52.76

Table 2. Recovery ratio of Pb(Il) ion from the chitin at
various pH condition.

Pb(II) ion
Max. Max.
Conc.
one pH Adsorbed Recovered I::tcigz/;r)y
amount (mg/g) amount (mg/g) ?
35 2.80 2.05 73.21
200
7.0 5.30 1.39 26.23
mg/L
10.5 4.69 1.03 21.96

Table 1914 Cd(I) ©]&<] 7% pH 3590149 )
Ao 561 mgolil I|FES 124 nglE 35S0l
10%°1™, pH 7.09149] HHEFHFE 11.96 mgol
I FFHe 527 ngo g 34gol 4406%0]111, pH
1059149 HUlF2FLe 832 mgolal 5 4.39
O Z 3|489] 52.76%°]30t. Table ZETH Pb(IT)
o] 2] %% pH 350049 HfFH =S 2.80 mgolil
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B4 ee 205 o2 I58o] 7321%0]%, pH 7.0
oA HulgatEe 530 mgolal IFHFES 1.39 mgoZ
3]480] 2623%°]9, pH 105914 HHE=EEe 4.69
mgol i 35S 1.03 mgl & 3)48-0] 21.96%°) ATk

pH W3l we} cd(n o]ed Pbn o] 3¢

£ vws] B, pH 3.590A4 Pbdl) ©]&o] 334 =
& F5eS YeERlT, pH 70014 cddn o] 1.7
wj =& 39S UEhi®, pH 105904 Cddn ol
o] 244 E& IFE&S YERGITE CddD) o9 3
FEL MolA EZEIgeE A4E 34go] Ut
St5om, Pb) o2 3FES AN ¢EEd

(Henry2], Freundlich4], Langmuir4] 5)°] X.il
t}. Freundlich 252241 f7149] 23 &
29 FABAS Z AWshed Way 2 olgHE
W =0] sltolth Freundlich E352219] gukz gl
BelE Tt go] ¥AY & Aok

X/M=KC." 6))

o7]A,

log(X/M)=logK+(logC)/n ()]

uebA] A (2)Z5EH logC.t logXM)e] #HAE F
Aoz FHS 0 logke yEHS Yehlz 17
Ine AAe 71&7)15 YEepdt

Chitin®] th3t Ccd() 2 Pb(l) ©]-2¢] Freundlich &
25221< Fig. 6o YRSt

gRrzom A K9 1no EEF |
3] dA A FARE FEEY] AS- Ke F5Es

S
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® cd |
H ol |
T—

ol L= Chifnol] o %34 Cdan) 2 Poap ole2] F2
o thet %

ARS Fote] ot g 2ES ATk
L. Chitinoll T3t Cd@) % PbD ]9 F2ol
UXE pHY ¥ pH 7.0>105>35¢02 o
Bt ol A2 pH 3.5904E A0
s 2 & sle Agst 29 " &
Zz0] EeleiAaL, &de)d]l pH 10.5914+=
Cd(OH) Lt Pb(OPI)z9Jr T FgEe A8
mEe] FHEEo] Holdl Aew #ddrh 1

=

-

Log. adsorbrd amount (mgl/g)

J ez F49 pH 7004 §HE80] Y %
013- 20 . 2.-5. 3.-0 - 3.5 ﬂ] QE}]‘:} ZJ\Q_E —E—E]'
Log. concentration (mg/L) 2. Chitin®l] th3F CdIl) 2 Pb(l) ©|L9 &3}&Ew
Fig. 6. Linearized Freundlich isotherm for adsorption of = o]28dY HA FE=FHlA wEARE 2%
Cd(II) and Pb(II) ions on the chitin. 7ol HFHFe =Letdth F3e] 7MY #
o] dojub= S pH 7.0901A] chitin 1 goll ©f
YE L, 1/ WHgoluA &2 FERAT #Hdo] 3 HAEFFEFS Cda o]Lo] 2744 mgoli,
A= AEolh Pb(Il) ©]L-¢] 39.81 mgo 2 Jehgt). w3t A
Fzg 6014 Uehd uiel go] T FF5e nE 4 FEYGNA chitinell H FFES CdID) ol
Ao} o= AL A IX5Hom, o] wWl Freundlich o]  21~99%, Pb(Il) ©]2°] 24~95% = U E}L
**"5 Hlws] B Cd) ©]29] K 0.11440]1, th F5% o899 F= 500 mgL7tAE Cd
Pb(I) ©]-2>2 001595 YERNSITE 283 Cdn) o] () o]29 F2Eo| =3, 500 mgL ©]4e] &
9] 1/n9] k& 0.87020]1L Pb() ©]2L 1.16242 e} ToME 93] Ph(Il) o9 FHFo] Z A
Wdck oAl Zal cdan o] Kgkol pb(rn o]l < ¢ F Itk
H3) A3 1nghe A2 ZoE Hol cdd) ol & 3. o)A FFAHEY EAoA 443 chitinol
AR e7t 78 A0R off] & 4 Utk o] AL H3l Fa40] F2E chitin®] N-*JEE*Ol Znk
O] &F % 500 mgL(x3k : 2.699)7FA] Cd(l) ©]&<] &2t Aoz en')7t B & QB ZOF shift
o] MutHoz 43 AFARE A= A 7} Dot o] AL chitin® FF40] 3
oltt. F&5e] ¢t ANFAFE Aokste A Re AL guiske Aotk T3 cd) o]
o] gukAl Azbou, chitin 1 goll thgh CdD ]2 o] 29 chitin?} Pb(l) ©]20] E2H chiting]
}JEH-E% Fe o]2FE 600 myL(xFk: 2.778 mgL)ol|Al 2 E- ] 7t FARE o2 Kol 847
7.44 mg/g(y%k: 1438 mg/g)°ll, Pb(l) o]=¢] HhEF= 7h 2L oA FEo] dojgta E 4 Stk
'v:}—s— o] 2% % 700 mgL(x%k: 2.845 mgL)oll 4] 39.81 mg 4. Chitinoll F2E 34 o9 IFEL Cd)
Je(y3k: 1.600 mgg) o2 ViERdTh o]0l 22.10~52.76% 2 AHJdA dFe|Po =
TG0 2HE JAAA] AAATE YE Z4E FUReH, P o] 21.96~
£ rES cddn o] 0.9820, Pb(ll) ©] 0.94350]1, 7321% 2 AFoA S o T ZEE 7Ast
Cd() o] frolgE-L 00001, PbI) ©]- 0.00129] Ak
o o= F ol EF 7MEAA HaB=0& 714%t 5. Freundlich A2 ®W CdI) ©]&¢ K3tol
= Aoy, & FA5F 5% otz FAZA ] ¢ PbAl) o]ed HE =M, 1ngke Fe o=
o7} ‘”E}% A& ke 74013} wepx] 2 F2o] Rol Cd(n o]o] FHFISET} $3tdt. o
Freundlich §2F5-2418 & wj2s Aoz st 4= 9l AL o]E% 500 mgL7bA Cd(l) o]29 &
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