R IRE REPORTS

SRBRERIEEE L b BRSBTS
WEF EEE, RAR, AEH'

~
—_

100049)

[91.

pH

266071; 2. ,

WE: AT ONALBRGIAR. 288, AR, LRBVCAW AR LR MFIE, #RT K
WH PACI HAnpb ). AR pH A B F 32 E st R 4209 F v, FIRIT T RMAH . 4RERH, £2—7
Pt 69 PACH otk fa ATt BULBRE S0 £ E AR I, RAEBMILB A 5%, HAB. SR8, HRK.
28 R B AG R K R 541 4 827, 712.56. 723.14. 732.56 pmol/g; B A BB MEE L R F
A = 3h /1 FAER . F) B Weber-Morris A28 | 2 va 4% £ B A k8 F 4407 35, 5% A £ T #
ABR. SR, HABR. LA A XA T FHH A 0847, 0.567. 0.780. 0.603. #FH R
AU, BB ARMAEL EHBRHEFRELE CRFRE, S%AMEF Tt 2 LBRGREAEK. 88K,
HAB . BEAB)GMAF HEESH AH-1.99. —2.41. -3.16. —2.94 kJ/mol, H.9A B LB AL E
R AE—ANBRGBEWEAR, MR pH R B FRAEMNAWTRLA ELHH,

K RAR, AMA L, A%, RWFREK, pH; B FiRE
HESES: X55 SCERFRIRAD: A X E %S 1000-3096(2013)09-0061-07

) 1 AR5 %

e, 1.1 ##5 A
; , 68%,
: 25%, 5%, ~15.9 mV, BET

Kiorboe [7% s 44 mz/g[lo],

B
> E}

’ 5% (PACI,
( )=28.0%);
/PACI
100:1 20:1 10: 1,

1.2 BWER

(PACI) ’ £ 2012-09-24; £ 2013-02-01
; : (973 )(2010CB428706);
(40906055);
(41121064); (2013045661)
; : (1986-),

1 0532-82898985, E-mail: linyx2008@163.com;
s R 1 0532-82898581; E-mail:
zyu@qdio.ac.cn

Marine Sciences / Vol. 37, No. 9 /2013 61



R RE REPORTS

1 000 pmol/L, 1.0 g/L;
/PAC1 100:1 20:1 10:1
293.15 K 180 r/min
24 h, 0 5 10 20 30 60 120 240 600
1 440 min ,
200 700 pmol/L,
5% PACI ;
293.15K 24 h,
pH4 10 5%PACI
pH
, pH 0.1 mol/L HCI/NaOH
, NaCl
0 30 5%PAC1
, 3 000 r/min
7 min, ;
[11]
850 rm ARUENINPACI
e 1% PACI
A 5% PACI
10% PACI
A 4 s
) A A
Z 750 e . ¢ .
3 ° [ ]
L1008 , ¥ . v ¥
650 @V ¥
600
550 1 1 1 )’ 1
H 200 400 600 1400 1500
#/min
H 2z
850 rm RERIPACI
e 1% PACI
800 FA 5% PACI
s LY 10% PACI
S N M
2700 ym & A r o
é x ' - v -
=
650
600
550 1 1 1 )’ 1
0 200 400 600 1400 1500
#/min
1
Fig. 1
62 /2013

2 #R5i#%
201 REABRAEKMFELLGEAWRSHZF
1

5%;
> > > ,
5%PACI1 827
732.56 723.14 712.56 umol/g
1:1
[12]
, Gupta [13-14] s
pH<6 , pH>8
; pH>4 ,
pH,.. 6.391 pH>6.82
pl 9.74 7.59
5.97 3.2211 pH<pl ,
; s Hedges el
850 = /L(f‘huPAa
1% PACI
A 5% PACI
750 le% PACI
ED A
2 700
g . A ’
= 650 = v v v A4
Yv °©
600
550 1 1 L 1
200 400 600 1400 1500
t/min
RNy
850 - AEMPACI
o 1% PACI
800 A 5% PACI
v 10%PACI
= 750
3 4 b § s 2
£ 700 M 4 Yy -°*
>
650 L4 v
600
200 400 600 1400 1500
#/min

Plots of adsorption of Lys., Glu., Gly. and His. with time on modified clays

37 /9



5%
PACI

—NH,

t/g(min/(umol/g))

t/g(min/(umol/g))

1.5

1.0

0.5

0.0

1.5

1.0

0.5

R RE REPORTS

( )
_NH27
PACI
[17]
, PACI
, : , PACI
PACI
s PACI
, PACI
PUER
= RIRFIPACI
201 o jopacl
A 5% PACI
- ¥ 10% PACI

0 400 800 1200
t/min
H =%
= RINIMPACI
20 F o 19 PACI
A 5%PACI
- ¥ 10% PACI
0 400 800 1200
#/min
2

_NH2>

PACI

PACI

i

order model)!'™

min)

t/g(min/(umol/g))

e
n

t/g(min/(umol/g))

2.0

W

=

o
=)

2.0

1.5

1.0

0.5

0.0

q
> q

R2

BHER
= RININPACI
- ® 1% PACI
A 5% PACI
| v 10% PACI

0.99

kad C]?
g(nmol/g)

Azizian

PACI

10%

(pseudo-second

>

1 1
+—t
9
t

» kaa ((g/pmol)/

[19]

0 400

=R
= RIFNIPACI
" e 1% PACI
A 5% PACI
L v 10% PACI

800
t/min

1200

0 400

800
t/min

1200

Fig. 2 Pseudo-second order adsorption kinetics of Lys., Glu., Gly. and His. on modified clays
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Tab. 1 Intraparticle mass transfer parameters for
adsorption of Lys., Glu., Gly. and His. on modified
clays
i PACI  1.61 1.11 0.860  0.604
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AG (kJ/mol)

PACI -1.71
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A mechanistic study of the adsorption of amino acid onto
modified clays

LIN Yong-xin"?, CAO Xi-hua', SONG Xiu-xian', YU Zhi-ming’
(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy
of Sciences, Qingdao 266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Received: Sep.,24,2012
Key words: Amino acid; Modified clays; Adsorption kinetics; Adsorption isotherm; pH; Ionic strength

Abstract: Algal organic materials (AOMs) has critical influence on the REs. Amino acid is an important ingredient
of AOMs, for what is with various function groups and is construction units of proteins and polypeptide. In order to
obtain a mechanic understanding of the adsorption of amino acid on modified clays, the adsorption of four amino
acids, including lysine, glutamic, glycine and histidine, onto modified clays was studied as a function of modifier
dosage, pH and ionic strength through well controlled batch adsorption experiments. The kinetics experiments data
is fitted well by a pseudo-second order model. The mechanism of amino acid on modified clays is complicated and
both the surface adsorption and intraparticle diffusion contribute to the rate determining step. The adsorbed amount
of amino acids is increased with adding appropriate dosage of modifier PACI, and the optimum mass ratio is 5%.
The maximum adsorption of Lys., Glu., Gly. and His. are 827, 712.56, 723.14 and 732.56 umol/g, respectively. The
equilibrium data is well described by C isotherm curve. The rmodynamic parameters are calculated, e.g. the value of
gibbs free energy for Lys., Glu., Gly. and His. are —1.99, —2.41, —3.16 and —-2.94 kJ/mol, respectively. And the
results show that the adsorption of amino acid on modified clays is a spontaneous process. The adsorption of amino

acid on modified clays is highly dependent on pH, and decreases with increasing ionic strength.

(AL it BT 3)
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