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Preparation of HAP/Ag, PO, nanocomposites and its degradation of organic pollutants in water / QU Bingliang,
DIAO Liping, LI Qitong, XIAO Jingyi, LI Yong, JING Zhanxin( College of Chemistry and Environment, Guangdong Ocean
University, Zhanjiang 524088 , China)

Abstract; Using oyster shells as raw material, high-purity nano-hydroxyapatite ( HAP) was prepared by hydrothermal
method, and silver phosphate was loaded to prepare HAP/Ag, PO, nanocomposites with high photocatalytic performance.
The crystal form, chemical structure and morphology were characterized by FT-IR, XPS, XRD and SEM. It was confirmed
that silver phosphate was successfully loaded on HAP from oyster shells. On this basis, the application of HAP/Ag, PO,
nanocomposites in the field of water pollution treatment was studied. It was found that the degradation rate of rhodamine B
solution with initial mass concentration of 20 mg/L reached 94. 2% with simulated sunlight for 4 min and dosage of

nanocomposites of 1.5 g/L. It showed that the prepared HAP/Ag, PO, nanocomposite was a highly efficient photocatalyst,
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which can rapidly and efficiently degrade organic pollutants in water.
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Fig.2 XRD curves and FT-IR spectra of OS,COS,
HAP and HAP/Ag,PO,

FER R o 3570 em ™ AR 00 S O-H. fi 1 i 45 P
B, HAP BRI IR | LB 552 B
5% E G 6 R0 K PR LW K A0 1) FT-IR 3% & &
B, COS LK JG CO3™ MR ISL I LT 5% 42 7
K HBLT A POLT AW, UE BT LA A 5 A
Dl & 7 HAP, #4511 HAP/ Ag, PO, 9K IL B 1)
FT-IR &K 5 HAP {1 FT-IR 35 EIJEAAH A, (H2,
HAP/ Ag, PO, 4K 52 A W78 3200 em ™' FE A A0 A —A
5 O-H fhg iR sl , ] B A i 192 B2 1Y) 9 T 0 3 %
82 RS 7K BRI IR i 0 > SIE P T AR R R R A I
T Ag, PO,

[ 3 > HAP F1 HAP/ Ag, PO, 4 K 52 & 1) XPS
e, W 3 (a) Al 0L, HAP i 250K A PO Ca,
AHXFF HAP,HAP/Ag, PO, it &HUEK Ag, K 3(b)
1 Ca 2p (1) XPS $E&], 43 WITE 347.0 eV F1351.5 eV
AT Ca 2p,, 1 Ca 2p1/zf5$l?l’ﬂlﬂ%,ﬂ3? HAP 11
fsps T2 P 2p,, By HBLAE 133 eV (WIE 3 (c)),
S POYT P o E A HAP/Ag, PO, 4K
5 AWIAE 368. 1eV Fl 374. 1eV AbH 31 T P06, 4
I Ag 3ds, il Ag 3dy, ARy P BEHLER
PLALWG5E R RS 45 7 HAP Jfii i 72 H E i



Ols

¥/a.u.

—HAP
—_HAP/Ag;PO,

-
I

i

Ca2p
P2p Ag 3ds

100 300 500 700 900 1100

AR eV

(a) &jf
2 — )l 2K
_.lfz/z I ) PN

G0 fa.u.

N HAP/Ag PO,

138 136 134 132 130 128

ftj:l:/ﬁ\ fiEleV

(c¢) P2p

— i
-------- Ak

i3 /a.u.
g

._H_AWA‘%}POJ

354 352 350 348 346 344 342

4E5fEleV
(b) Ca2p
— il 2
£ - AU R
= 3d,,
N HAP/Ag;PO,

378 376 374 372 370 369 366 364 362

4G fEleV

(d) Ag3d

& 3 HAP 71 HAP/Ag,PO, B XPS % &
Fig.3 XPS spectra of HAP and HAP/Ag,PO,

2 Ag, PO, LI %5 T HAP/Ag, PO YK E 5,
2.2 HAP/Ag,PO MK E AT

Bl 4 St uGses SRR IS HE A AR R SR
KA HAP/Ag, PO K G4 SEM il K4 (a)
St AEFERY I SEM R, T LA I HA R
HERRZE , AR R AV 224 0 JBEbe 5 i 4t Wa 5Tk
AT LA B 0 R RS R, LA 22 A e, 2
R JZE5H 2 18] FL A4, AnE 4 (b) Irzs o T4
FEH FEE N5 JE CaCO,, H 2 it 600°C Bk 5 2 K
HAM R KB o P AB0E 5 0 A 00 52 0 hy 40 38 48
B CaCO,, Jrfftfa ) CaCO, HAT Fr AR HEAR
454, 5 XRD Fl FT-IR (4 43 #r 45 5B & — B,
Kl 4(c)FE 4(d) J HAP ) SEM JR -, fHIE 4 (c)
AL HAP FUREE R S BROR 5 M AR BN 1 7 4%
B 4(d) ), AT LAY B UL ZE 21 HAP 1 i A4 T2 25 81
W, SRR, R RS 228 100 ~ 300 nm, 15 B il %
() HAP Sk A5 % H 45 R AT, 1B 4 (e) FIIE 4 (1)
i HAP/Ag PO, 9Kk &2 &) SEM B Ji. €A SCik
i1 , Ag, PO, I RO I A0 2 AN 0 0] (%) 3R Jot ke, HL
kL 22 1] 5 BRAETE A HIU (1 SR B A k514 (e)
TR SEBIAR N R ARy Ag, PO, o MHTCRAEECH
1 AR (B 4(6) ) T LA ), Agy PO, 1 61 480 K ik
A5 HAP (2545 , HAP () R TE 547588 S Ja iRk, i

WITEGK HAP D4 T Ag, PO, FTLL, BT
FUG5E R HAP/ Ag, PO, 40K 5 G- W9 L2 il 4
2.3 HAP/Ag,PO, 40K E A WIHIF B ERE

&5 & HAP/Ag, PO, 4K 2 & e H G 4%
P RS MB (1) UV-vis S5, & b 7 (8 2 6 BT
AR, RIS ] WL, 78 B Y B 20 min J5 , MB
VSR e KR WS 0 (664 nm ) % 3 T B DG BE 5 min
Ji , MB Y 1 e A W WS 0 B2 2 FRAIR, O LB A D6 TR
B ) 19 SEE 4, e R R A A e 26 R . R WD AR & 1Y
HAP/ Agy PO, K 4 W 1) A Ak 4 BB O T L1 A
PEfE. AT LI 645 1) HAP/ Ag, PO, 9K &
BYIRCALTERE e T YK E &Y WG 5
SRR HLYRR N
2.3.1 HAP/Ag,PO,#h kA oA EtHh

K1 6(a) 2y HAP/ Ag, PO, 44K 53 5 Wy F it %) )
LR MR B 20 mg/L 1 MB 75 ¥ 5 fiff 36 19 5% T,
Kl p S0t i WL p, oA G BRI ] 22 4 F) S
WWE., YR E YRR REEE N 0.5 /L i,
St 120 min, REARRAURN 74% . BEEAAKE SYH
AR, ARSI AN, K A TR v
FEHR 2.0 g/L BF, AX 5% B8 30 min, & fif Rt & 15
98.7% o JLJFH NG E AW i A3 A A4t
TREW AL, WA R TR E S P AT YY)

- 157 -



(d) HAP (ke 1 Jif) (e) HAP/Ag, PO, (FH 5000 ) (n HAP/Ag3PO4(ﬁJ(j(1 FifE)
4 0S.COS.HAP #1 HAP/Ag, PO, ffj SEM B2
Fig.4 SEM photos of OS,COS,HAP and HAP/Ag,PO,
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HAP/Ag,PO, under simulated sunlight
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Fig.7 Effect of HAP/Ag,PO, on degradation rate of
MB solution with different initial concentrations

and fitting curve of quasi first-order Kinetics
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