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Rt g ek, Hodh A SRR T AR La® * —m BB A B AR A, C—P =0 I C/P—0—P ﬁIi_:;é%/EH”EﬁH%H%%%VEﬁHﬁH&W
La®  HRAETEPEN 5. La® 78 N, P B0 M b 0 W SR IR B &0, W B R4 & Langmuir RN B S AR,
FETECIREE A 900°C ,pH =6 M T. 204514 T, N, P BT Pk ok (1904 B 5 =35 55. 18 mgeg ™', LEARBA4RR S 2. 53 £, I HIH
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Preparation of Bamboo-based N, P ‘Co-doped Actlvated Carbon and Its Lanth‘anum

Ion Adsorptlon Performance” f & ) o O 4

WANG Gui-long, LIU, Yan- -yan, JIANG Rong- yuan LI Si-in, LIN Guaﬂ feng ™ , LU Bei-li, HUANrG Biao CHEN, Yan-dan g

(Collf*ge of Materlal E-nglneermg, Fujian Agriculture and Fgresm U}Wersy_y:; F uzhou 350002, China) 4 . J 0 < A .
Abstract; Using dlanyn'omum hydrogen phosphate as<an aciator dnd N aid P-source and and bamboo cliips as the carbongsource, N, P co-doped aahvaled catbon w'as_‘l
prepared by/one-stefi-pyrolysis and used to efficiently Temoye [a 1n aqueouls’ “solutions. The effects of acuvatllf:m temperaturé ahd pH value on the adsorption pelformance of
La *_were analyzetd, and the activation and adsorption meklfanilis were-'lexp lored using TG-IR, SEM-EDX, pore stricture, XPS, and hydrophilicity. The resulis shotved that
difuggin] hydrogen phosphate easily decomposed al a high femperature/to produw ammonia and phosphoric acid, which activated the material and promoted the increase in
théspecific strface arca and pore yolume of the activated catbon. As an Nland-Ps souwe the addition of diammonium hydrogen phosphale successfully achieved the N, P co-
dopingjof ac tlvated carbon and the introduction of N- and*P-containing funcuonal"- groups was the key 1o enhance the adsorption of La’* . Among them, graphitic nitrogen
could provide' interactions Between La®* — bonds, and C—P =0 and C/P—0—P could provide active sites for the adsorption of La’* through complexation and

3+

electrostati¢ interaction. The adsorption of La” ™ on N, P co-doped activated carbons was endothermic and spontaneous, and the adsorption process conformed to the Langmuir

isotherm and secondary kinetic model. Under the process conditions of an activation temperature of 900°C and pH =6, the adsorption capacity of the N, P co-doped activated
carbon was as high as 55. 18 mg-g ™" | which was 2. 53 times higher than that of the undoped sample, and its adsorption selectivity for La’ * in the La® * /Na* and La®* /
Ca>* coexistence systems reached 93.49% and 82.49%, respectively. Additionally, the removal efficiency remained ahove 54% after five successive adsorption-desorption
cycle experiments.

Key words : bamboo-based activated carbon; N, P co-doping; diammonium hydrogen phosphate; activation; one-step pyrolysis
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Fig. 1 Thermogravimetric-infrared spectroscopy( TG-IR)
of C-900 and PNC-900 carbonized materials
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