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Removal of Phosphorus from Agqueous Solution by Lanthanum Hydrate

Ding Wenming1 , Huang Xia' | Zhang Liping2(1 .ESPC State Key Joint Laboratory, Dept. of Environmental
Science and Engineering, Tsinghua University, Beijing 100084, China; 2. Dept. of Chemical Processing of Forest
Products , Beijing Forestry University , Beijing 100083, China)

Abstract : Aiming at the development of novel efficient adsorbents for phosphorus re moval from waste water, metal hy-
drates ( MeH) were selected as adsorbent material . Several kinds of MeH were tested for phosphorus adsorption, and
lanthanum hydrate ( LaH) was found to possess a high adsorption capacity . Corresponding to solution pH change , LaH’
s adsorption capacity changed largely, and at about pH =3 reached the peak. Its adsorption isotherm accorded prefer
Lang muir’ s to Fruendrich’ s equations . Influences of different anions on its adsorption capacity were tested. This adsor
bent was effective to adsorb orthophosphate but limited to remove polyphosphoric anion. The experimental results
de monstrated that the LaH adsorbent was superior to traditional activated alumina adsorbent in adsorption performance .
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Fig.1 Comparison of selected metal hydrates’
adsorption capacity
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Fig.2 LaH adsorption kinetic curve



24

112
pH , ,
(81 LaH ,
10mg/L, 100mL, NaOH HCl
pH ,LaH S5mg, 2.4 LaH
25T, 1501/ min, 24h
s pH 3. Lang muir Freundrich .2
160 F o :
T:m 138 : Lang muir €/ e = €/ qn + 1 ( Krgnm)
g lgg Freundrich lgge =lg Ke +(1/ m)1gc.
g 60 L | Z100mL9100g - L8 .qn-> KL Langmuir , Ke,n Fre-
& 38 L B GR FSme undrich - Gm Lang muir
2 4 6 8 1 1 :
pH , K¢ 0.5 gm
3 pH Ci/2 s >
Fig.3 LaH adsorption capacity affected by solution pH ’
LaH pH R ; Freundrich s Ky n
pH , pH=3
, pH 3-8 Lang miur L
pH 3 8 Freundrich F
, , 50mg/ L, pH=7.0
,LaH LaH , 25°C .
1501/ min 24h,
pH <3 , s s N PAA
LaH s R PAA ,
; pH>3 , pH LaH (PAA
, LaH L ,
, , 4) . ,LaH
;?ZZAP% 2 wioof s M T I e
. L - c,/g=0.01968¢_+1. 153 w F ¢%80.58¢% 1 pr=0, 721
L Lo R?=0.765 ~ roo e
05 o R % T
® 0.0 rcﬁ/qfo, ?03470{,0, 000.06 /i'|2=0. 96?5 ﬁ qe=0.817ce°'”‘ 0. 9%
0 I10I20|30I_40I5o o1 ; """”1'0
FHARIE /g - L FOWRE /ng - L
4 LH PAA
Fig.4 Comparison of LH and PAA’ s adsorption isotherm
( PAA F , ,LaH

)y.LaH PAA
1, 1 2.5 LaH



5 113
1 PAA LaH ,
Table 1  Parameters of isotherm regression curves , LaH
qm Ky Ke n
PAA 50 .81 0.017 0.817 1.08 (
LaH 118 .1 141 .2 80 .58 8 .48
2 ) .
cl™ . 140 F
SO} \NO; .CO3~ - 120F
. 100 [
, pH 6.3; 100mL W 60r
30mg LaH = o
’ mg La ) ® 20 F
LaH O-llllllllllllll [
. 1 2 3 45 6 7 8 910
100 %, -
5. ,
Cl” .SO:” .NO; ‘ . . .
Fig .6  Effect of pH on Triphosphate adsorption capacity
10 % S ; 3
0
» 15% LaH N
LaH
E pH
. :CO%'
2 2
>S0” >Cl” > NOj .
100
pH > pH
5 = 5 Lang-
g muir s
B
?é' 90 —=—Cl" —e—NO, ’
—A—50," —e—C0," ,LaH
85 1 1 1 1 1

0 100 200 300 400 500
THRETHRE /ng- L

5 LaH
Fig .5 Effect of different anions on LaH’ s adsorption capacity
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