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Research progress of hydroxyapatite fluoride removal modification
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(Key Laboratory of Green Chemical Engineering and Technology of Heilongjiang Province, School of Materials
Science and Chemical Engineering, Harbin University of Science and Technology, Harbin 150080, China)

Abstract ; This review summarizes three defluoridation modification methods for hydroxyapatite ( HAP) :ion doping,
carrier loading, and composite copolymerization, with a focus on analyzing their operational processes, adsorption
characteristics , defluoridation mechanisms, and application potential. These modification methods enhance the adsorption
capacity of HAP by introducing additional adsorption sites, increasing specific surface area, and enabling electrostatic
adsorption, thereby addressing the issue of HAP agglomeration. However, challenges such as unclear structure-activity
relationships , insufficient research on the influence of coexisting substances on fluoride removal , high modification costs,
and complex processes remain.To accelerate the engineering application of HAP modification methods, further research is

needed in areas such as in-situ characterization of materials,enhanced adsorption selectivity ,and green preparation.
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FI NaOH , H-7E 80°C Fl 2= M H 4544 T =i 3 h, il
% CeO, —HAP , CeO,/La(OH),—HAP [ ¢(Ce) :
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SCHRAZE S, LR AR M HAP A BRI BR U5
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AL RA YT LU 5 FLR BRI 1
YEH, 5 HAP B & 7E—& ] LI 2L R, AT
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AR SR W AN TEVER LA 201 s 1R
IR A B e At 22 )5 B il j A% 5 mm 1)
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SRR 2 bl AL & A MR % G ORHE
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FERBE(CS) R oA REM R, RABRK ML
PEEEAR Z5 48, AU F- B — R MHEM, 5
HAP & & J5 i 68 K #E 0 BHE 224E H, B 1E HAP
% HFEW P LEA] Ca(NO,), 1 NH,H,PO, 14
HAP it RG] A CS, 76 pH=10~ 11 £ F I
1 h, 4k 48 h J5 il 45 HAP-CS &2 & 41K, 5 HAP
FHL, ZR R 2 1 B O RS LR AR 106. 75
m’/g WK E 127. 58 m*/g, % F~ A8 K FF 25 4
9. 74 mg/g( F RGBT K E 10 mg/L) ,HAP-CS [
FRAEPERE R TEFR A 4 WS I BR BUSCRAT AT 3k

5 87.5%.,
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HAP R MMRILRE S F KA Fiksc e, HRtE
ZMF T HAP BUABHH B Ca™ 5 F 45 &8 BUA
FEFEARAY Ca,o( PO, ) F, , 3 Al XUEE A/ A H ok R
GFROBR IR, SR FH B T8 2% | B4 Py S 3 1 17
B HAWBR N 2 545 7 0T HAP A 7ekcbE R
IUREA T HAP ()= B OE T o5, 38 T 5 A &AM
PEGLAL WA b2 B, $2 = A RH pH 36
T, AR HAP Zy P W i 25 a1 46 ] A 42 {1t
THBGER, T HAP BRFB AN 5, R
HAP [HBR BS54 4 T8 40 W B, 76 52 91 T2
AR ATAT I — L ] 85, D H F e F ey i S
HAP [RHRRIRON | B 1A F2 36 386 T A HILER - %) e BfT
fE 7 ATy T 1 LAV 2 A R R B — A e
QR HEMFZR O A & T2 8 TR m T, (1
IEE S S 0 o Ak B UK AT A B K 25,
HORXHAEA HLA) 5 W I 58N AL | 8 2 25 4 R 4
BesR ARG FT TR B R R AR EE W
] ; @M B A7 7E 25 7 AR 15 | BEFE R HRE R
FAE ), AR T T R g s BRI ST , FHAE B
REILT-BE AR UEPRHE AL A T 5505 16 P 2 R 5
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