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Adsorption of phosphate by Fe( [ ) immobilized on collagen fiber

DING Yun, LIAO Xuepin, SHI Bi
(Key Laboratory of Leather Chemistry and Engineering of Ministry of Education ,
Sichuan University » Chengdu 610065, Sichuan, China)

Abstract: A novel adsorbent for the removal of phosphate in aqueous solution was prepared by
immobilizing Fe([[[ ) onto collagen fiber (FelCF). The characteristics of phosphate adsorption on FelCF

L at

was investigated. The equilibrium adsorption capacities of FelCF for phosphate was 32.69 mg P « g~
303 K when the initial concentration of phosphate was equal to 62.0 mg P « L™'. Maximum phosphate
adsorption was observed in the pH range of 3. 0—6.0, which implied that the single charged species
(H,PO, ) favored the adsorption of phosphate on FelCF. The adsorption isotherm of phosphate on FelCF
could be described by the Langmuir equation, and the adsorption capacity increased with increasing
temperature. The adsorption kinetics of phosphate on FelCF could be well-described by the pseudo-second-

order rate model. The co-existing anions such as CI~, NO, , SO and CO; in the solution had no effect

on the adsorption of phosphate on FelCF.
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Fig. 1 Effect of pH on adsorption of phosphate
by FelCF (303 K, initial concentration of

phosphate=2. 0 mmol « L")
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Fig. 2 Chemical species of phosphate in
aqueous solution (calculated by using
Visual MINEQL ver. 2. 40b, NIST database,
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Table 2 Langmuir parameters of phosphate

adsorbed on FelCF

Temp. Gm q. v

/K /mg g ! /mg + g7 b K

303 31. 90 31. 64 1.379  0.9998
313 33.98 33.57 1.217  0.9999
323 35.52 34.95 1.220  1.000
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T E 6 fros, sTLAEH, SREA
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Fig. 6 Effect of electrolyte on adsorption capacity
of phosphate on FelCF
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Table 3 Effect of inorganic anions on adsorption

capacity of phosphate on FelCF

. Conc. of anions qe
Anions
/mmol « L 7! /mg e+ g !

Cl™ 1.0 25.67

NO; 1.0 25. 60

SOF~ 1.0 25.08

CO3~ 1.0 25.16

without inorganic anions 26. 10

2.5 Fe(ll) WEIHEX FERMEMZ I

4 FeClll) i [& 5435024 3. 333 mmol « g
1 6.667 mmol « g "B}, FelCF X i iR M2 ) S i
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g 'M33.64mg-g ', HE Fe(ll) WEFHES
T TR AL 1) W Y 255 a2 TR AN AF AR R PR G &R

35t

30

251

20

gJ/mg - g’

15

ol = amount of Fe(IIT) immobilized 3.333 mmol * g '
e amount of Fe(Ill) immobilized 6.667 mmol * g’
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Fig. 7 Effect of amount of Fe([[l ) immobilized on

adsorption capacity of phosphate on FelCF
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Fig. 8 Adsorption kinetics of
phosphate on FelCF

(initial conc. of phosphate =1.0 mmol « L™ ")

F 4 FelCF BB IR MI BN N FSH
Table 4 Adsorption kinetics parameters of FelCF
to phosphate(c, =1.0 mmol « L™")

Temp. ky X 10° Qe. cale Ge. exp Error® R
/K /gemg'emn! /mgeg ! /mgeg!t /U
303 2.582 25.13 24.29  —3.458 0.9995
313 4.577 26. 04 25.07  —3.897 0.9998
323 1. 661 26.18 25.31  —3.430 0.9993

O Error= (qe exp ™ e.cale) /. exp X 100.

3 4 i

Ji B 2T 24 18] 16 B AT Ay — iR 5 R B 70 A ek T
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FE M0 Bl A AR A o B O R S BERR R
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Ceo
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mg g
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t——0tE] s min
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