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Abstract:In this study, a novel low cost magnetic adsorbent material prepared by poly-y-glutamic acid ( y-PGA) coating Fe,0,
magnetic particles, which was called coated magnetic namoparticles( PG-M) was developed for the removal of Pb** from water by Dr.
Yasuzawa. The particle size of PG-M was about 120-320 nm, and there was no significant difference in Fe, 0, and PG-M particle size,
Fe, 0, was only as the support of PG-M core and did not directly involve in the reaction. The shape of PG-M was irregular cubic
structure. The experiments were applied to quantify adsorptive time, pH, competitive ion and organics on the removal effect of Ph>* .
The results showed that PG-M was effective in removal of Pb’* ; the equilibrium amount of adsorptive was as high as 93. 3 mg/g and the
optimized condition of pH value for metal ions removal was 7.0, while contact time was about 45 min. The removal efficiency of Ph’>*
was not significantly influenced by Na* while was reduced with the increasing concentration of Ca>* . The removal of Pb>* was enhanced
with the presence of organic matter ( humic acid, HA) when the concentration of HA was below 5 mg/L, and decreased when the
concentration of HA exceeded 5 mg/L. Langmuir isotherms fitted the experimental data better compared to Freundlich isotherms.
Pseudo second order model well described the sorption kinetics of Pb’*. The used PG-M can be desorbed by 0. 1mol/L HCI and
became reusable. PG-M is nontoxic and eco-friendly, which have a good prospect in water treatment.
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AR T, MU, SRk AT HL AR5 Dk K
TR T 42 Ph T, X A A A B R A R G e )
K W Ph* " A B AR A M. D0k, B A Y K
1 Ph? RO BE, O LA TRTBOR) L i & PbY
T 7K A B g 1 (1 S 2 A AL OB vk A S A
AT E L AR T e T A
FRG 32 F S B0 B 4 B 1 A8 e 1 i 35
P DR D 0 K A5 B, 15 2B W A, s AT B A v i ik L
#E)

I LA, BN AR 22 )2 8000 T RGOk

RLAE 7K b B 6 52 5T AR Fe, O i 1 20 K it
REAS By BT FLAT TR WS Y v, LR SR T AR K, B T oy
B M R 1 0 L REAT R R =, DA 3R kT WS B
HE , 31 i WAL B 228 P, 88 R RS 7, 8 o I Y S
PE. IR JZ (0 Fe, O, M % 20 K BURL X 7K Hh o 42 s

W Fs H 1 :2010-10-24 54& 97 H 31 :2011-03-15

BRI H - [ KK AR TG G 5 ) Y vh 2R B R L 5 (2008 ZX07407 -
007)
PEF TR A 25K 45 (1986 ~ ), 2o, W LA 50 2, 32 BEHTE 5T J 1l 2 4k A K
R JE AR, E-mail; zhangjuan. 2010@ yahoo. com. cn
= JHARIEE R A, E-mail; denghuiping@ sina. com



114 S A8 BT 2 SR A TR W B R X K R P I R 2% 3349

BRI TR IR R B , AT R ) R R T St
FCrp 58 SROBI VR T2 B Tk Ak 49 oK UKL e 3z T 7K Ak B
Cu’ " B 1 2 ", Si-Fe, O, Bl P 40 K UKL A A5 4%
FBRoKt Cd, Cu, Hg A Pb” B ¥ 2 Fe, 0, itk
20 K FIURE XS 7K v B B < R B s TR G R R
BE' AT 2 T LR AT Fe, O, B M 490 K 0k i3k
ATVRIE VAR 2 2ok b 4 g T S T iR
JAW) Fey O, RGME 28 K 0K & 7 17 AR T 4R U 2 1) 3%
P ¢ BEC T (0 R B BT S I T R ) B T
faj AL T S B R A VR

AWIR)Z A Fey O, BEPEGNKRL ¥R HE 1 —
AT ETT. AU BHR JE B Fey O, T4 1 44 K W Y
FIAE KA B A A T2 W L 4545 BT er s, &
BN BUR AT HLUR R ARy B BL R 3 R D H AT
—SHALEREIAH L5 @ HAT—NH, L2
B @AA—COOH AN P
FATIX 3 Tl Al 27 Bl 10 Ak 49 K W B 771, g K b i
o R R N e S S WA H U S 7K1
A R IR A A

v-R B AW (poly-y-glutamic acid, y-PGA) j& H
RFC TR AR W W P AR K VR I 2 R AR IR, AE
R —— R P YOI, A R E R
BTl o2 A y-3R TR OB K Ay TR A
Y. FIXE 4> F 5 x 10° ~200 x 10°. y-3R 45 &
FATHE R 7K P B 5 TR TR B N A T A
PE BEME = 0 To o~ F A R, 2 — R R 34 R
R0 MORE, WA A RK R B B IR B R
BURET . D2 RN DL K 2 ) R A ARt L PR
TRA . B2y, i Aok, WEE BEAE M AR
KB R ME A A0 AL 25 O, HAT R 07T b s
AR y-RA &1 70 13X

COOH

|
CH
A%

H 0

n

Inbaraj e L1018 0] V-5 A I AE A G R 1
W B LAl T R R R RIE S, A T AR S R B R
A2 ¥ Yokoi 0 AR IE R y-BE A B R X K W T
THITHLE R 5 A NS R A — 1 2 B
R, B AR AT 1 2B 2R .

SCRRL20 ] & R AT y-PGA 7E Fe, O, #E1E 2K
kL EREAT IR 2 W 0 SR BL y- SR R &R -Fe, O,
R 29 K SBURE (PG-M) 2tk 7K v 1 ok B LA W e £
b PR, T A AR AT R A Y il T PG-

M MDA L SR, BT LB e A T T Y.
KTV, PC-M 52 T Ames W40, 2K 21
PR 56 (fish acute toxicity test) . 4 ¥ I B8 52 6
( physical property test) . R SZE A N PG-M ) 22 4>
PSR T ATSE R ORAE. T3 Ah, PG-M A B (8 AR 245
Ao AT T it A7 L 3 ey AAE D AR Sk i oK B0
PG-M FA 1) 5 A A 10 00 5ol A2 7K A BT 370 2 ] 52
E IR T 2 5 A AN AR L AE S 06 5 B, AR LA
S N H B B AR R R K AR B, U P2 A
e, ZKAL BRI AR AN PR 4y B A AT B 28 B AL, AR
5T ARRE T 2R O pE R, T HoAT USEI A
AR, B AT T R AR

SCHERL20 ] 2T PG-M 2 By B2 i) 5 PR B AT T
WEE, o e B AR RAF . 28 35 R T I oy A 4 )
Ak B K IR < R B, SR PG-MR R IR
IFIA] | pH AR A5 R3O0 B <6 Je 2 1 W B 20 SR 52
DA 3 — 25 A 18 PG-M (1) 0 BREATL S, T A2 R B 1 i
BRI
1.1 PG-M

ARSI BT AR 2 0 K W B A4 R PG-M A
Ty R P ANWESOIT R, IR = B AL, 3= AL
Chemical Nippon Poly-Glu Co. Ltd. 2y #] 4= 7=, PG-M
ST PGV AN K RIORL , B B OB AOIRES  HAL A= 45
Ak

0 0
/N |

[Fe; 0,|—0—Si—NH—C
N \

0 CH

}/ \/\§
“‘1 (ll)n
H

V-RAEDRAG KD FEAMAAKES
o, T HIE e H 2R A A PR S5 8 T AR Fe, O, 32 11 2
iT v-PGA R JZ J5 1) PG-M AL & K & 1) R
(—COOH) 4 &k KL U, i B A 44K Fe,0, FrfrA M
TR I
1.2 A2 KK

SR HT A P W WA H AR 56 AR AR A AR P Y R
TG 1 2 B () P (NO, ), b HEVE W, JLIR
1000 wg/mL, L 0.1 mol/L HNO, A ¥ #|. 75 J5 4L
FH 5 ol A B 1) 5 1 S 56 T 7K 8 A LA I e 74 95 R 2%
Milli-Q ( Millipore, Miford, USA) 7K I | 1fj J&%. A< 52
56 v F A %) At AR 2 R 1 ok B H A SG AR A 2 LA
S RG24 23 ) F S A3k 16 20 A 4 B b oA 24 7).
1.3 SERG s



3350 78 15

&) % 32 %

AREFFTHT I SE A AR R 1 fros
F#1 SR

Table 1  Apparatus used in experiment
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Table 2 Modeled kinetic parameters for Ph>* adsorption on PG-M
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