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Adsorption capacity of surfactant-modified nano—hydroxyapatite for Cd*
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(1.College of Resource and Environment, China Agricultural University, Beijing 100193, China; 2.Key Laboratory of Soil Environment and
Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3.Key Laboratory of Plant=Soil In-
teractions, Ministry of Education, Beijing 100193, China; 4.Key Laboratory of Arable Land Conservation(North China), Ministry of Agricul-
ture, Beijing 100193, China)

Abstract: This study investigated the effect of the aggregation properties of nano—hydroxyapatite (nHAP) on its adsorption capacity. nHAP
was modified by an anionic surfactant, sodium dodecyl benzene sulfonate (SDBS), to minimize its aggregation. Transmission electron mi-
croscopy (TEM), zetasizer, X ray diffraction (XRD), and fourier transform infrared spectroscopy (FTIR) were used to characterize the mor-
phology and structure of nHAP. Then, the effect of SDBS modification on the adsorption capacity of nHAP was investigated using batch ex-
periments and the possible mechanism of the effect of SDBS on nHAP adsorption of Cd* was examined. The results of the present study
showed the particle size and hydrodynamic diameter( D,) value of nHAP aggregates markedly decreased after SDBS modification. XRD and
FTIR analysis indicated that the modification took place only on the surface of nHAP and a new functional group SO3™ was introduced on the
surface of nHAP, respectively. Adsorption kinetics of unmodified nHAP (B-HAP) and SDBS modified nHAP (S-HAP) were better de-
scribed by the pseudo—second order model in comparison to the pseudo—first order model. The k, value of S-HAP was 1.85 times that of B-
HAP. The isothermal adsorption process was more in line with the Freundlich model. The adsorption capacity of SSHAP for Cd** was higher
than that of B-HAP as evident from the comparison of Ki values. The mechanisms of SDBS modification which enhanced the adsorption ca-
pacity of nHAP mainly included : Modification of nHAP with SDBS increased the specific surface area of nHAP and minimized the aggrega-
tion of nHAP; Introduction of a new functional group on the surface of nHAP provided more adsorption sites for Cd**.
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Figure 2 Aggregation curves of B-HAP and S-HAP




1904

URIEIR el 53855 8

2.1.3 XRD FIFTIR 5 #r

&l 3a iy B-HAP Fll S=HAP 1 X 5 2 117 5 [ 33 .
B-HAP 1 S-HAP 1 26 1T 5 F1 XF R 1) AT 4 0 347 5
HAP bR HERT ST F (PDF,NO.74-0566) H X 45 5 —
% . 7E B-HAP H1 S-HAP f XRD &3 1, (002) .
(211).(300) . (130) . (222) F1 (213 ) Z&F5AE 16 24 78 AH
P H B, HL A & A B B A W AS B4, Horp B-HAP
FIS—HAP ()77 5 05 06 58 B804 8, LA /1 & T 37 S
(002) . (211) W78, 2 B 33 19 b A4 E 1 40 8 2 ™
5 B-HAP# Lt , S-HAP  JF A WLEL 24T B i P AH A=
A, # B HAP AR & b A — 45 S sy, XA E A 1Y
WaB 45 R —20, EHR(002) F1(300) 25 H5RE 5 At
55 01 AT i A& SDBS W B 75 nHAP 35 11 385 Ji 19, 156 B
DA AT B R R IRRE A A, B el R & AR TR
nHAP [ 1H

& 3b Jy B-HAP Fll S—-HAP ft f B iH 728 e 21 4p
TN AT A, RAE T WIRD BRI 2R TR AR A REE
B-HAP Fl S—-HAP & I B GBI Fh 2 AR |- R — 3K
Pk, Hod 3429 em™ 4b I I 2 -OH i 43 4k 2h 5| k2
P, 1035 em™ &b [ W IS X 1 PO 11 vs 41k 31 12 i
I, 602 cm™ Fll 563 cm™ Ak AWK X R PO ) vy 3R 36
W g, He ih —OH 1 PO 148 HAP FRERE 354721
5 B-HAP H L, S-HAP i &l Hh A5 5 L (R W i 0, HoAE
2826.,2855 cm™ A1 1191 em™ 4b H B AR I AL 0 4 1) of
I T FR RIS X R 4 —CHL K SO% B 4 4R 5P, i
S R RIS o BR B —CH, Kz SO% 2 SDBS AU AR L1517 , 6
B nHAP £ SDBS st )5, 51 A T E e . XT e
& 3b 1 B-HAP Jz S-HAP () FTIR % [ 45 5 o] %01, 9
R AR89 -OH K PO RFAE 16 3 % % A8 B S5 A9 I %
X R AR 0 22 ) ) R SR TG 3 2% S, iX R P
nHAP 28 SDBS SUPEf5 , HE| A T B REHT , i If &
XoF AR B 25 4 77 AL RE ), 3R XRD 25 32— 300 .
2.2 DLVO#E1ER

B-HAP fll S-HAP ) £, D.f6 & DLVO Z %% 1
fif 7% . B—HAP 1 S—=HAP ¥ 1 vy fif , H. SDBS 2t Pk
J&i , nHAP JURLAHT 7 L oy 50 34 0, e CH 3 i -7.72
mV )i/ 2 -32.13 mV, FRF- 3 DAE 1 423.33 nm
I8 /N2 488.43 nm, iX A GESE [H oA SDBS Ay BH 2+ 7Y
FE VR, A KA AT, 2 B B 7E nHAP
FET, 0K T nHAP A £ 3 X, Uk a]
B R R Sy 880, BELAS T OR8] 1 SR AEVE A, i
FORIAZ IR/

BRI B O F 4 K Rk 2R A e e %o L o 1 i

(211)

(002)4(300) (213)

(130) (222) S-HAP
g (211)
E (002) | (300) (213)

(130) (222) B-HAP

| | HAP*E?‘{FP:ZH% HAP standard
[ | L Loduies e .

10 20 30 40 50 60 70
26/(°)

b 563
602"

1035

1% 14 % Transmittance/%

4000 . 3000 . 2000 . 1000

% Wavenumber/cm™
B3 B-HAP#IS-HAP I X GH£ 6T 5B (a) FFTIR EiZ (b)
Figure 3 XRD patterns(a) and FTIR sperctrum(b) of B-HAP
and S-HAP

%1 B-HAPFAS-HAPHI {.DMEFADLVO S
Table 1 The Zeta potential , D, value and calculated DLVO
parameters of B-HAP and S-HAP

1 [+ 551 Adsorbent {/mV Dy, /nm D, kT D, /kT
B-HAP -7.72+0.74 1423.33+90.96  4.31 -2.10
S-HAP -32.13+1.15 488.43+36.84  189.30 -0.26

T Qo Fn B2, DB IRPH B

Note : D,.. means barrier; @,;.o means secondary potential well.
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Figure 5 Adsorption kinetics of Cd* on B-HAP and S—-HAP
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3R 2 B-HAPFIS-HAP R Cd* B30 /1 F R B & SH
Table 2 Parameters of kinetic models for Cd** adsorption on

B-HAP and S-HAP
W —H 5 1+

W=D i

fF34 .
" B3 Pesudo—first order Pesudo—second order
Adsorbent
k/min™ g/mg-e? R k/gemg'+min”' ¢/mg-g’ R’
B-HAP 1.451 41.23 0957 0.057 42.67 0976
S-HAP 2.177 57.09 0.988 0.105 57.94  0.993
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Figure 6 Adsorption isotherms of Cd** on B-HAP and S-HAP
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