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Removal of triclosan by nano-HAP synthesized by biotemplate technology
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Abstract; Hydroxyapatite (HAP) in cotton morphology was synthesized using cotton as bio-template
and employed in the removal of triclosan (TCS). The crystal phase, functional group, micro-
structure and particles of the synthesized HAP and TCS treated HAp powder were characterized by
XRD, FTIR, SEM, TEM. The effect of initial pH, contact time and temperature on the removal of
TCS by HAP was studied in batch experiment. The kinetic data conformed to the pseudo-second-
order kinetic model. Intraparticle diffusion was not the sole rate-controlling factor. The experimental
equilibrium adsorption data fitted well to the Langmuir isotherm model. Thermodynamic parameters
such as Gibbs free energy (AG") , enthalpy (AH"), and entropy (AS’) revealed the adsorption of
TCS by HAP in cotton morphology was a spontaneous and endothermic process. Compared with other
adsorbents, HAP has the advantages of high adsorption capacity and environmentally friendlyness.

Keywords: hydroxyapatite, trislosan, adsorption, bio-template, Langmuir isotherm model,

thermodynamics.
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Table 1 Physicochemical properties of triclosan
s TR/
(g-mol™") (mg-L7")
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Fig.1 XRD patterns (a) and FTIR spectra (b) of the synthesized HAP with cotton as bio-template
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Fig.2 SEM images of HAP and TCS adsorbed HAP
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Fig.3 TEM images of HAP (a) and TCS adsorbed HAP (b), and EDS of HAP (¢) and TCS adsorbed HAP(d)
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Fig.4 Effect of pH on removal rate of TCS by HAP Fig.5 Possible adsorption modes of TCS by HAP
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Fig.6 (a) Effect of reaction time on the adsorption of TCS by HAP; (b) pseudo-second-order kinotic model;

(¢) pseudo-first-order kinotic model; (d) intraparticle diffusion model

x2 HAMALTEHN HAP WM TCS M3l J12= S8
Table 2 Kinetics parameters for adsorption of TCS on HAP with cotton morphology

We—4zh 1% W zh 1% LU AR
2 o Gexp” -
e (mgeg 1) q./ k,/ e q./ ky/ e ky/ e
B (mg-g™) (min~") (mg-g™)  (g-mg'min”") (mg-g™"-min™"%)

TCS 43.86 35.60 0.1380 0.9900 44.84 0.0106 0.9993 2.3134 0.9558
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Fig.7 (a) Effect of temperature on TCS adsorption by HAP; (b) The linearized Langmuir adsorption

isotherms of TCS at different temperatures

3 3 A LLAEH, 99K HAP W = &4k 475 Langmuir 255 W B RL ( R*(E %875 ) , Fl Freundlich
B RO 22 BEE TR E T, Langmuir 40 K, {E2 8738 K, W] HAP X = G004 (19 W 5 E 7 3 8.
AR E T Langmuir BRI RS 243 B K F R AAE 0 ) 1 Z 8], B —EE T, &0 H =&
AR EE B RGN, R B I N )T O AR AT R iy ), B T = AR TR 98K HAP bR %) B i AT PR AR
PR [FIAT , Freundlich %8 KA Bl i B T+ i 388 K, U6 B AR AT A1l T = S0 WM, 1/n (BN T 1, 3R
WY IR R 52 7 e — I S B

x3 HAMILIESR HAP W TCS 48R4 A S5

Table 3 Isotherm constants for TCS adsorption on HAP with cotton morphology
- Langmuir SR S Freundlich Z£JR 2k 5%k
W K./ K/ (mg-g™!
< q | L . RL Rz F (mg ) ) n R2
(mg-g™) (L-mg™") (L-mg )"
15 128.20 0.3196 0.36—0.076 0.9991 28.6946 0.7455 0.9925
Tes 25 129.87 0.3348 0.36—0.073 0.9997 30.2413 0.7468 0.9914
) 35 131.58 0.3423 0.34—0.072 0.9980 31.1817 0.7428 0.9928
45 133.33 0.3505 0.33—0.071 0.9947 32.2849 0.7478 0.9927

2.5 MR
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\35.45 C) X HAMACTE 9K HAP W= 06 0 52 ma . ArifE 25 A 3 A
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stef K HEE B34 (L), T W BEREE (K) R W ISR B 83141 (mol -K) ' ] A4 Ty
e SR HERR IR R B = 19 KA, ) Ik % 1/ FERR JEAT e Pl TR S B8, 7 5
S5 4.

B S5 A507 11 Pl i A GO JRI B O S P RO BB 47 (0 P, 76 15—45 °C P, AGO 1 £,
LA AETE 3500 HAP X TCS OB R (1 307 19 | LB LI 71 5 , AGOSZ Wi/, I L3R 5 19
W3, LI THIRAT T TCS 16 HAP LSO BE ARSI 4548 A A IE 351 1 5 0 A9 WA I, Tk
R PR TR S5 P K, K S PR AR R AT MR AS S WA R A TR TR
LR 1975 0. AS° 9 1F , BT R IR LIS B, F R TCS AT UM B B 25 30 5 11 2 2 22— B4 - 3
TS 11 th 2, AR ) (BRI S s B A HAP 2201 07K 4 T B F Sk, J2 T 6 7 364
5% BEIK F 0 T AL

F4 HAMACTESN HAP MR =&AL R4 580

Table 4 Thermodynamic parameters for the adsorption of TCS on HAP with cotton morphology

0 0
h B o 7/K AC /71 AHO{] Ab,,/ B R?
(kJ-mol™) (kJ-mol™") (Jemol ' K™")

288 -7.852

o 298 -8.249

=4 (TCS) 4.011 41.179 0.9962
308 -8.685
318 -9.079

2.6 5 HAUMZ R LA

5 ST AT SO B A [RGB AR T LA B R AETE B 2N
K HAP [ 5 K W B A 545 w5, ALK T Zhou ™ S5 TE (BRI AAS 11 e R 2 o, 1B AT AT S 1Y
HAP X = SR W A BE J7 505 , A P 75 K Ak B FH R

RS AWISE HAP 5 CARIE YA BRI 0 = SR AW B2 ) L
Table 5 Comparison of TCS adsorption capability of HAP in this study with other reported adsorbents

WAt 1 G/ (mgg™") SCik
O/ 67.11 [20]
s H 6.03 [20]
WA 1.79 [20]
TRAL 7S et i s £ 46.95 [19]
YRR IEA (TCR) 66.67 [21]
e P 40.00 [21]
ZRERINAKE 166.83 [38]
TRYAKAE 105.40 —558.20 [39]
HMIEIESR 94K HAP 133.33 AR
3 45

(1) SR FHARAE 2 PR T A N OK FR BE W IR A7, XRD R FTIR S B 2 it A0 AR R B 141 4 B i 1
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