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The adsorption of ammonia nitrogen from water by a hydroxyapatite/carbon composite with the hierarchical
porous microstructure of ginkgo shell

YAN Qi-ming"?, ZHU Zong—qiang"*’, HUANG Xian—ning®, ZHU Yi—nian"*, LIU Jie'?, HE Hao'?

(1.Collaborative Innovation Center for Water Pollution Control and Water Safety in Karsts Area, Guilin University of Technology, Guilin
541004, China; 2. Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology, Guilin University of Technology,
Guilin 541004, China; 3.Bureau of Ecology and Environment of Cenxi, Wuzhou 543200, China)

Abstract: For the comprehensive utilization of forestry and agricultural residues, a porous biomorph—genetic composite of hydroxyapatite/
carbon(PBGC-HAP/C—G) was prepared with a ginkgo shell bio—template and characterized using X—ray diffraction, Fourier—transform in-
frared spectroscopy, and scanning electron microscopy. The effects of the solution pH, initial concentration, and adsorbent dosage on the ad-
sorption of ammonia nitrogen from water were investigated. The results showed that the PBGC-HAP/C-G adsorbent was a macroporous ma-
terial with a main pore size of approximately 35~200 pwm. The highest absorption efficiency was attained at the solution pH of 5. The in-
crease in the adsorbent dosage was beneficial to the removal of ammonia nitrogen, but the particle size was not a major influencing factor.
The pseudo—second-order kinetic model and the Freundlich isotherm fitted the experimental data well. The removal process was mainly

chemisorption. The calculated adsorption capacities at equilibrium were determined to be 0.45, 1.10 mg- L™, and 2.15 mg+ g™ for the ad-
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sorption at the initial ammonia nitrogen concentrations of 20, 50 mg+ L™, and 100 mg- L™, respectively, which were very close to the experi-

mental values of 0.46, 1.15 mg+ L', and 2.18 mg- ¢, respectively. PBGC-HAP/C—G can be used as an adsorbent for ammonia nitrogen re-

moval.

Keywords: ginkgo shell; biomorph—genetic composite; hydroxyapatite; adsorption; ammonia nitrogen
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PR DEH, AR FEHRC H.0 =FonR4 AL,
PBGC-HAP/C-G % H C.H.0.Ca.PICEAH
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Table 1 The chemical component of ginkgo shell and
PBGC-HAP/C-G(%)

oy Ca P S HAbA 53
R C H N S 0 Ca P and other
Sample

elements

BE 70.59 299 0.08 0.78 25.56 —
Ginkgo shell

PBGC-HAP/C-G 67.98 3.27 0.11 0.72 19.49 8.43

2.1.2 SEM-EDS43#7

JIF 45 11 PBGC—-HAP/C—G 5284 (5 B4 T 1 SR 1
Iy R LRI A RRAE , R H LA 4R KB 264 (A
1) fEFRFER A T HAP Uk 7 35 (5 2 101, e
1 (EDS) 43 #7 (% 2) F W], 7£ PBGC-HAP/C-G N3,
IR E C.0.Ca.PFEILER, CILER A ST L 74.80%
3% W% 23.17%, 1 Ca. P JC K [ 43 b 1E PBGC—
HAP/C-G /N 52 &34 i, Ul B AE 4 Rl £ L 2 b, HAP
B 5 s T LRSS R R S be il if e L C L,
FE C 2304 L HAP B A2 47, B [T 2 A AL B35
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g LA M 034 em®- ¢t S HFLAE R 40 pm, LR
AN 2 Fif R, 2o 4% BFLAR 534 F 0~0.05 pm 2

B 1 BriL B R (A)F PBGC-HAP/C-G(B)H
SEM B (x10001%)
Figure 1 SEM photograph of ginkgo shell(A) and
PBGC-HAP/C-G(B)(x1000)

F®2 ARFEMPBGC-HAP/IC-GC WIREE A HTEER (%)
Table 2 The EDS analytical result of ginkgo shell and
PBGC-HAP/C-G(%)

FE 4k Sample C 0 Ca P Na

[R5 Ginkgo shell ~ 74.80  24.56 0.11 0.09 0.44
PBGC-HAP/C-G  23.17  67.51 6.75 233 0.26
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Figure 3 Effect of the adsorbent dose on the adsorption of
ammonia nitrogen by PBGC-HAP/C-G
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Figure 6 Effect of the particle size on the adsorption of ammonia

nitrogen by PBGC-HAP/C-G

33 PBGC-HAP/C-G IR Mi3) 1 Z KB BH
Table 3 The parameter of the adsorption kinetic models for PBGC-HAP/C-G

Col MR o6 0 L WE—2 5N 1257458 The pseudo—first—order kinetic model WE Rl 125 The pseudo—second-order kinetic model

Measured adsorption

mg'Lil Capa(:ity/mg'g" qe/mg-g'1 Ki/min™ R? qs/mg-g'I Kz/g-mg'l-min'l R? h/mg-g"-min'I
20 0.46 0.49 0.003 0.798 0.45 0.149 0.999 0.030
50 1.15 1.74 0.002 0.889 1.10 0.035 0.998 0.043
100 2.18 2.18 0.002 0.960 2.15 0.024 0.999 0.110
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Figure 7 The adsorption isotherms for the adsorption of ammonia

nitrogen by PBGC-HAP/C-G
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Figure 8 XRD pattern of PBGC-HAP/C~G after the ammonia

nitrogen adsorptlon

2.4.2 FT-IR 47
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Figure 9 FT-IR photograph of the PBGC-HAP/C-G after

ammonia nitrogen adsorption

4 PBGC-HAP/C-G IR & B&EEI ¥
Table 4 The parameter of the adsorption isothermal models for PBGC-HAP/C-G

W Langmuir Freundlich
Temperature/C gu/mg- g K/L-mg" R Ki/mg" ™" L g R 1/n
25 2.42 02117 0.846 9 0.449 6 09198 0.540 8
35 2.66 0.1185 0.8349 0.2879 0.940 6 0.704 8
45 3.17 0.064 3 0.804 0 0.199 0 0.958 5 0.7923
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