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Adsorption of phosphate from water by La—modified sheep manure biochar

FENG Yi-yang'*?, LUO Yuan*, HE Qiu—ping**, XIE Kun™, ZHANG Ke—qiang'?, SHEN Shi-zhou'?’, WANG Feng**

(1.College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China; 2. Agro—Environmental Protection
Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 3. Dali Agro—Environmental Science Station, Ministry of
Agriculture and Rural Affairs, Dali 671004, China)

Abstract: In order to develop a phosphate adsorbent with a wide range of raw materials and a high adsorption performance, a new La—
modified material with a high dephosphorization efficiency was obtained on the basis of the preparation of fecal biochar by pyrolysis at 400,
500, 600 °C, and 700 °C. The results showed that the adsorption capacity of La—modified sheep manure biochar was 56.35 mg- ¢, which
reached or was greater than those of agricultural and forestry straw biochar. An isotherm adsorption equation and kinetic equation were
used to infer that the adsorption behavior was the chemisorption of a single molecular layer. When the initial concentration of phosphate
was less than 100 mg- g™, the adsorption capacity of the new material increased rapidly with the increase in concentration. Even if the pH
value of the solution changed in a large range from 3 to 11, the phosphate removal ability of the new material was still very high. The results
showed that the mechanism of phosphate adsorption was mainly ligand exchange. This study provides a new method for the resource
utilization of sheep manure. The preparation process of this method is simple and the adsorption capacity of the material is as high as 58.33
mg-g ', which can provide a reference for the preparation of fecal biochar materials.
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Table 1 Fitting parameters of adsorption isotherm for phosphorus

by La—modified sheep manure biochar

Langmuir /7 & Freundlich J5 72

i . . . .
Langmuir equation Freundlich equation
Temperature/
< Gua/(mg-g™) Ky R K 1/n R?
400 47.71 6.66 09427 1693 022 0.8948
500 56.35 876 09887 3412 0.12 0.7072
600 49.82 7776 09512 2553 0.15 0.7930
700 42.07 6.23 09205 1449 022 0.9000

F2 La BT MR B 590 A W A LI A 2B XoF B
Table 2 Comparison of adsorption capacity of La—modified

agricultural and forestry wastes biochar materials

Ve S0 SN 275 3k
Materials Temperature/C ¢./(mg-g™") References
TR 25 13.3 [10]
frige 25 45.62 [16]
piEE 25 55.389 [15]
B 25 58.33 ABIFFE
¥ 25 60.24 [14]

2.5 BERFIEh i £
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FEIE G R La 20T 2 28 A 1 e 0 ol 1) 80 0 2 W B 2ot
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Figure 6 Adsorption kinetic curves of phosphorus

pH 7~11 W [ i 2248 B AR . (H Sk T BE pH {22 1k
BC-La500 H. A ¢ = 1Y W Fff 1, 3 Fil 78 50.97~58.33
mg- g R LatitPE 3B W AE AN pH 2504 T
MESE , A58 5 Liao %"'7E La el VEREE 3 2 £ W)
J% . Paulmanickam 25" 7F La o 14 5E M £ £L Bk Fl Xie
SEPE La(OH) s ZBRBEFRER I 25 R — 3. Laghts:
A= 9 15 W A 2 R DL B 3 6 3 R T UL B L B AR RS
e RIAE A FERR IS, pHAER AL AT #E S 8
ZRI1 La DA W) J5¢ 2 1T B B 021 95 W >, pHL 3 i
233 B—O0H 5 PO 55 4+ W B A4 e 2 T i) 75 7 57
SAPY RIS TR R T TTC T A PR ek 555 17 5 | bl O o
TR 5 TRl L 5 | A S L R T, AR A 4 A
A2 B A FT 5E 2 S B8 I R T

3 LadUiEFFEAE R BRI RM B N FUE SH

Table 3 Kinetic parameters of phosphorus adsorption by La—modified sheep manure biochar

LB We—R 3l 1124 )7 FE Quasi—first order kinetic equation W sl J124 )7 FE Pseudo—second order kinetics equation
Temperature/C q/(mg-g™) K; R q./(mg-g") K, R
400 19.01 0.01 0.974 6 21.18 8.57 0.988 4
500 23.89 0.01 0.9817 26.55 6.68 0.990 4
600 21.22 0.01 0.983 2 23.59 7.73 0.9893
700 17.06 0.01 0.980 0 19.03 8.58 0.992 8
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