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Abstract: The characteristics and mechanisms of Pb( I ) adsorption by the complex of palygorskite and humic acid were studied in the pre—
sent paper. The results showed that the quantity of Pb( Il ) adsorption on the complex of palygorskite and humic acid was higher than those on
the palygorskite or humic acid alone. The sorption quantity of Pb (I ) on the complex of palygorskite and humic acid increased significantly
with pH>4. The desorption percentage of Pb ( II ) from the complex of palygorskite and humic acid was lower than those from palygorskite,
and decreased with the increasing Pb ( Il ) concentrations in the solution. The content of dissolved organic carbon was significantly greater in
the solution of the complex of palygorskite and humic acid than that in the solution of humic acid. The analysis of infrared spectrum indicated
that many absorption peaks were broadened or disappeared after Pb (Il ) adsorption on the complex of palygorskite and humic acid, while
some absorption peaks were still observed when the single humic acid adsorbed Pb( II ). This showed that the groups on the complex of paly—
gorskite and humic acid were combined with Pb( I ) strongly.

Keywords: palygorskite; humic acid; Pb( II ); adsorption

M+ (Attapulgite ) XFRIEZEA (Paly—gorskite )
;H\:’ﬂﬁi'ft Mgssisozo( OH )2 (OH2)4 *4H,0, E E@ Hﬁ%ﬁﬁ
K, RIS} i (ARSI i [R) 4 B (3 )2 T i A8 0 EL T, DT

%5 B #1:2008-10-28

HEHEMAB P ER2ER RS TREEZF W E (keex2-yw-404) ;
ERARBIERESTE (30700480); T RBIZEHIE IR
(2007CB936604 )

TEERN: TER1984—), B ILHBMA, BiLoRAE, EENE L
RIS BEE IS, E-mail: wykknjfu@163.com

BHEERAN:EAZE E-mail: dmzhou@issas.ac.cn

FLA B8 BB 1SS HUR M RE 7, 8 T2 B FiE Kk &
THEE SR AYIBRRE PR B AIR B,
RIEFERILEY S SRSV, A KR
REE WyREE BRI RGN M EEEA R
SREVAE I R, AR E S BRI Y
TR,

AR, A R MR L R R N E SR T
AT LA HRE™ Y, BARAAE T MR % 5
R RERREA Y EAE A A PL-THLE A 1K,



2528 B 114

® A K OB OB % % 2325

TR A S Y B R P BE™ . AR SEIR RIS T
M+ S IR SR S A E X PhCIL ) MR B4
'ﬁ&miio

1 BT E

1.1 # kiR

U1 4 (A) 7= B YL P AR, 3 200 H i , #v
PRI AR 12 350 CAIF) =M1 (A-G ) ; AR AR (HA)
R o
1.2 P4 MERR
1.2.1 SR i SCEs:

FREUR B A AL (I e £ Bk M ™ R+ A
R\ 1:1 BN B /FEFERR ) 45 0.100 g FES.OLEH,
AR EHEE Ph( 1) 20 mLOEAE224E Pb(NO;),
fit & A 0.0.1,0.25.0.5.1.0.2.5 1 5.0 mmol - L™ &3]
RIS, P85 pH K 5.0, XHFHAEA 0.01 mol - L™
NaNO; B )o 25 CE&M T # LY 10h,9 000 ¢+
min™ B0 3 min, U8, R0 0 B 4SO X B0
W Po(ID) Ak B, 22001155 Ph( 1T )ZEMZ 57 E
HIR I, B TSR 4K, ZR)E 3 N TR
526, 1 AN HFLIMNEE ST
1.2.2 pH Xf Pb( 11 )M B 50

Bl 2.5 mmol - L Pb( I1 )T, 15 VA W4
1 pH 435108 2.3.4.5 Fil 6, X FFrL MR A 0.01 mol -
L™ NaNO; ¥ , k371 8 25 TR [ S IR I B 2 3, 15
W BRI Ph( T ) R B
1.3 IR BHAIERR
1.3.1 BEASEMRS Pb(IHXR

BRI S SE B A EIE W, i 0.45 wm JRFE,
AT WA B B VA R A TR R VR . A
SEHF TOC S R F B R R ) Sk MR R 116 mg-
L7 BB RS 2.5.10 1 21 £ /5 , FE 540tk B
Tt 400 nm AMS RN OB EE, ST JEHE IR I &k
=X 5RGHE Y M TAEMKIE RN

Y=158.17X+0.595 6,R?=0.995 8

F A b 77 7 2 W R Y R ) WY1 FT A5 B VAR
R R R Y,
1.3.2 EDTA-Na, f#1% 5216

BRI B SR Ie i A i L M A
PR A X b BB, 43 BN 10 mL #) 0.01
mol - L EDTA-Na, ¥, ZHFHLf#F K 0.01 mol L
NaNO; I . 25 CE&M4FZELHEY 10h,9 000 remin™
B0 3 min, 3308, A R0 2 B0 P (D)

fwe B , Hn s AP ( DBV E H BT R,
1.3.3 Zo5Mtigscs

ISR I N S 06 R ORI AR T AL HEA T TR, T
A5 A s S W RS0 SR ] BRUKER V70 £L 5061
ST T

2 HREWE

2.1 EiRBMIKL
4 PP AR BRI PhC T ) R B SRR LI 1

»—n»—n:
88 &

Ph(ID) iy et & /mg - g
(o))
(=]

10 - A-G
-O- A
20 —A HA

0 . . . V- HA+A . .
00 05 10 15 20 25 30 35
Pb( I ) f¥4e B /mmol - L
(A-G: FRACFEM M £ 5 A MR+ HA: IR ; HA+A . M
T-AERE AR, LUT & BRI
(A-G: palygorskite treated by heat; A : palygorskite; HA ; humic acid;
HA+A : the complex of palygorskite and humic acid, the same below. )

B 1 4 FAREEMFIXS Pb( 11 )R B MR
Figure 1 Adsorption isotherms of Pb( II ) on four different sorbents
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Table 1 The fitted parameters of Freundlich and Langmuir equations for the adsorption isotherms of Pb( II )

AT Freundlich 75 72 R? REFE Langmuir 572 R? REFE
A $=56.947C*%®3 0.986 9 56.947 $=62.112C/(C+1/5.26) 0.999 8 11.82
A-G $=66.345C%%2 0.629 9 66.345 S$=73.529C/(C+1/8.8) 0.998 8 8.35
HA $=95.541C°%7 0.851 4 95.541 $=91.743C/(C+1/2.57) 0.999 8 35.71
A+HA S=123.3(C42 0.949 2 123.3 S$=121.951C/(C+1/1.66) 0.999 9 73.53
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Figure 2 Effect of pH on adsorption quantity of Pb( II )

-~ HA+A

on four sorbents

M 2 AT H, 7E pH2~6 JEFE N , 4 R E 57 % Pb
(1D B8 REE pH B3 KK, BRI
FEREWINT Po( 1) AT E ., PFFRRIN, M
TR S L 4.0~4.5, 24 pH >4, [N R R
B ELAT 0, DT 2 B BH 23 1 AT P 6 s 3. 2411
it SEARIERE GG, SEras pH 3, M
IR REH A E 2R EA, M T Pb( 1) 5 MY
T - [a] Ay LI IR B o
23 BESEERS Pb(HKXE

ANTR] Ph (I ) e Ko i 285 AL TRt 10 5 W) O,
& 3,

ME 3 FLEH, bEE Po( 1 )RR E R =,
JEFERR AN R AR R A AR T W Vs R S S A
1R & BB B, Ph (1D F) A E KT 1.0 mmol - L™
&, BRASEMERN & BTG T, TR R T
JEFELTR LA W B E W BRI _E A Ph Sk “ B4 T Wz o 8
gl YT

ML - AR S A RIS TR T I R S IR Y
REER TR -NEERER, FETRERRN
Pb( I ) 5 RE R & A= B s SN , (5 IR U1 e - 3%
TE PO 8 A R 43 Vs il 21 - rp
2.4 EDTA-Na, f# % 3206

EDTA-Na, J2—F G HLEEE 5, AT LA A 0k %
FE B A S E RN & BB . A 4
Al LAE 3], /] EDTA-Na, f#W A, [N+ Pb( 1)

—
W

—_
(=]

RSB R /mg kg
Wi

0 1 2 3 4 5
Pb( I )B4 B /mmol - L
B 3 AR Pb( Il )ik B RBSEEBRNE

Figure 3 Effect of Pb( I ) concentration on dissolved humic acid
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Figure 4 Desorption of Pb( I ) with palygorskite and the complex
of palygorskite and humic acid
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