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Adsorption Features of Lead Ion on Waste Undaria pinnatifida
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FAE AP W78 BASE Undaria pinnatifide & Pb* 7} S8 dirg) 324 32 48k wkke HESE
Ak AREY A3, Undaria pinnatifida = F2 @3lpA313E22 A 9Iglon H|BEHA 0] AAgs] ol FHAZA 9] )
A Bgert & Aoz AAEAY). Undaria pinnatifida AL Electrokinetic Potential 2 pH § F-20A4 &9 FUatS vyeH
A pH w9l Ax §28 shlslo] eolLo] Fa) AP Ao AEHILE Po¥ & APZANAM v 5= B eldiol o
Rro] Zawiglon Ho) TEshz A7 oF 302 Hwol Aow vehdtl W3, Undaria pinnatifida B0 W3 Pb* o) &
& Freundlich Isotherm & M2 222 AZFom YAure] 542 sl Aol g FaAe] AA2e= F45S
PR oL GV= DAY Aols 238 sl ASEUD. Undaria pinnatifida T8 EA5ks 287125 Pb* o))
Organometallic Complex B4°] Pb?* o} Falo| Fo81A F4sle Ao= absiRlon, AW T2 £4), lonic Strength 2|
wsl, a2l ARFEAL 55 FEY 45 Pb?t o FAMo] AHE S e g AEEUN.
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Abstract

Basic studies have been conducted regarding the attempt of the utilization of waste Undaria pinnatifida as an adsorbent for
the adsorption treatment of lead-containing wastewater. Undaria pinnatifida was found to be chiefly composed of hydro-
carbonaceous compounds and have a fairly high specific surface area, which suggesting the possibility of its application as a
potential adsorbent. The electrokinetic potential of Undaria pinnatifida particles was observed to be negatively highest at around
pH 8 and the fact that its electrokinetic potentials are negative at the whole pH range supported it might be an efficient adsorbent
especially for cationic adsorbates. Under the experimental conditions, Pb** was found to mostly adsorb onto Undaria pinnatifida
within a few minutes and reach the equilibrium in adsorption within ca. 30 minutes. The adsorption of Pb?* was exothermic and
explained well by the Freundlich model. Acidic pretreatment of Undaria pinnatifida enhanced its adsorption capacity for Pb**,
however, the reverse was observed for alkaline pretreatment. The formation of organometallic complex between Pb** and some
functional groups on the surface of Undaria pinnatifida was considered to be one of the main drives for adsorption. Finally, the
adsorbability of Pb?* was examined to be rather affected by several solution features such as the coexistence of other adsorbate,
the variation of ionic strength, and the concentration of complexing agent.
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A P9 olels REEL Undaria pinnatifida 3+ 7t
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21. M2 ¥ X2

A el ANHAF Undaria pinnatifida & S5
& AAB] 93 2477 o) THAM ankek ),
] SRTE 73] AF3 v B71E AA] S8
48A17F AR AZAIZT olF T RS 23] Al
sl7] 913 105°C LENA 24417 AT AR
Undaria pinnatifida <= 2247}=(>99.99% Pure) 2 53
| diAFAelEe sl @ Ag HAsstaal 319
o FEge Ak EFAE SHh] A dlE 4
Zol AIZE Ball Mill 2 243 02, 9k =717t
300 um ©o|31%] & 3l5dle) FRAR AMEITh 2
23, JA] T 7)o} FEAAE ANER A3
Undaria pinnatifida®] Electrokinetic Potential® &7 3}
S9tH(Zeta Meter Co., Model 3.0+).
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durzow FAA ] FaEL oo BHAY A
PEZ W= vk & AFNAE Undaria pinnatifida 9]
EHAS melsl?] 18l Ethylene Glycol Monoethyl
Ether(CH,OHCH,0C,H,, 99% Pure, Junsei Chemical
Co) & ol&3dte] 1 WAL 43 F23A= A
28 A8E & 1g A FHE U, o1& PO E
FHAZ g ZFHAATE WM SAIZE o] 15
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o] #AE A AT vk, o] AEel Ethylene
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A=W,/ ( W,x0.000286) M
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ol (@, -3 A WS‘L‘:: P,0s 2 7Az8 ANEY ":r"ﬂ](g)
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2.3. E3ME
gol2o] gfEH #HE&E Pb(NO3),(>99.9% Pure,
Fisher Co)& AME-3le] Qlg-doq ZA|&ct. 24
gofl AMgE FEHFE 33 ERT18MQ) & ol &3}
o] Pb*e] FEZ 1000 mg/L &) Stock Solution & %
A7 T, 0)F YAT FES (50~200 mg/L) 34jsle]
AMgERen 250l WE Undaria pinnatifida ) &2
o HsE gotir] sl R EE 25-45°C 2
FAEel 283, pH o ©E dolle] Huywsis
IHT BE AL pH 4 o) oA FsiTh
FAH9e 941 100mL o sHEEaze g
A oS, $HE Undaria pinnatifida <
0lge B9t & d4% 2x2 =89 Shaking
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o FAAE 0.1 g FY3l 2407 B ke v,
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pPb?* 2] &3l e g2 FFE ol JTS
ol 7] 5] CANO;), « 4H,0(>99.9% Pure, Fisher
Co) & °l88l9 Cd* 7t 58 S4L Azt
A AFE WHez Azxd" FHS (100 mg/lL)
S0mL & 100 mL AFEEiad) sk & o7
Cd(NO3), * 4H,0 & Cd** 9] FX=2 100~300 mg/L 7}
HAE Yt o1& &3] Sar At o] g &
HE FHAE 01g ¥ F, 25°C2 ZH¥ Shaking
Incubator ol 150 rpm &2 wbsISiTh g dol
o] &l vx)= #H<49 Tonic Strength 2] F&}
A EA] TS A7 oty HE KNO,
(Aldrich Co.)¢} Nitrilotriacetic Acid (N(CH,COOH);,
Merck Co.) & A =22 Hr1gt dHgol dlsiv=
FHAAEE FYssTt

24. 24

FAAZ AER Undaria pinnatifida & 352 &
233}7] $18) Elemental Analyzer (FLASH, EA 1110)
£ ol&3te 1 AEYAES e, S3 &
&]3l= Chemical Bonding &) E4& ZES7] 98
FTIR (Jasco, 300E) ¥4-& F33I%th. FLIR £494]
o= Window 2 4% Ge Crystal & ol-&31%om
Undaria pinnatifida < S2AE £8]8k 2719] AES
ARl SRR EA] S AEST e bt e
FEE 4] fs 4 AE 2 e F2hike
ol Azst gls Hao) mE A% =R 3
4%+ ¥ ©|& Atomic Absorption Spectroscopy (Perkin
Elmer Co., ANALYST 100) £ 4315t}
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3.1. E&Ne 24

EHAZ A" Undaria pinnatifida & 5% 7}
26 Cet H, 2232 N 3 S9] &2 Tuble 1o A
Al Ame] ol ZAew metslgttk &, slzRd
Undaria pinnatifida & 71 °$3%°] &58-EA419 #7]
EE 7AHC e AR vElen ok A &
Al FHE UL olF AR oleld 4% FrE ¥
A g TREHY UL AR FAHEG E
Ethylene Glycol Monoethyl Ether & &2l 2ls] 4t
Be F3A mEHEAL F 543 mYg HEQ AR
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Table 1. The contents of several elements in Undaria pinnatifida used in the experiment.

Elemental Species C

H N S

Content (wt.%) 42.365+0.3

6.14110.1

5.025£0.2 0.823+0.2
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Fig. 1. Change of the electrokinetic potential of Undaria
pinnatifida according to pH.
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Fig. 2. Time courses of the remaining concentration of Pb>*
for its different initial concentrations (O; 50 mg/L,
®; 100 mg/L, A; 200 mg/L, pH 4, 25°C).
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Fig. 3. Freundlich isotherm for the adsorption of Pb** on
Undaria pinnatifida at 25°C.
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Fig. 4. Variations of the remaining concentration of Pb**
according to adsorption time for different tempera-
tures (initial concentration of Pb?*; 100 mg/L, pH 4).
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3.3. FT-IR 24

Undaria pinnatifida %8 pb* 7} F3Hgel wh&
SAA gHTRe] HIlE k] du $3EY F
z+ Axeol FLIR AHEH] WHEE A Th(Fig.
5). Po* 7t E3=7) A Undaria pinnatifida 2~3E
go HMurAOo® 960~1140 cm™' &+ 2800~3000 cm”
'9) Wavenumber G914 F=s Jehlz sle
dl, °ls2 #7t -SH- st -80-, 182 HN=C(O-

- 59 §$ 9 N o] xHE 87 gt T
CH3-, CH;—(C=0)-, —CH,~, 28|32 -CH,~(C=0)-
53 22 Alkyl Group #8719 AR 3] FE=E
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dolre] Fru=Ee] A4Fe] HIES ¢ F e
H} ol Pb* 9] E3l o|g 877t BAIShs Qo=
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(a)
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Fig. 5. FT-IR spectra of Undaria pinnatifida before (a) and
after the adsorption of lead ion (b).
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Fig. 6. Variations of the remaining concentration of Pb**
according to adsorption time for alkali-treated (O)

and acid-treated adsorbent (@) (initial concentration
of Pb®*; 100 mg/L, pH 4).
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Ccd* Tonic Strength Nitrilotriacetic Acid
Conc. (mg/L) Cone. of Pb?* (mg/L) v Conc. of Pb**(mg/L) | Conc. (mg/L) |Conc. of Pb* (mg/L)
ix107? 7.29 1x107* 2.84
100 542 - -
3x10 335 1x10 4.88
oy 5x107 5.69
200 8.39 1x10 2.76 —
<10 877
300 15.51 1x107 1.82 9x10™ 11.26
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