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Preparation of Lanthanum Crosslinked Calcium Perox1de/Seplollte/Sod1um,,,-A'lglnate
Composite Hydrogels and Their Ellmmatlon Performance for Endogenous Phosphoxus
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Abstract CPS60@SA/L& pomposnes were developed lhrongh .s.od-lu coating and lanthanum ion ctbsgahnkmg usmg hano- &rf(lum peroxide- loaded sepiolite bs lhe.—basu;
skelqion Tllen lheifrphoepht)rus removal performanee and;.-vrﬂéch msn’is' i eullophlc water bodies were m\resllgaled thrgugh batch ‘adsorption experlmenls and characlelrlz'al’!""‘f
analyses. The resultsP sho\ved- that as- prepared composites had good oxygen re]e;(and phosphorus removal &11)111%HI and nano- caieih)m peroxide and lanthanuniites were Tecogmzed
as the/main active. componéiits. With the increase in the C'Phdd@SA/Ui Hydrogel dosage, the phosphorus mmoval efficiencies!increased accordingly. The removal; Mcess of
CPSéO@bA/La for high-cgheentration phosphorus folloned"l‘lhel descn’l)tloq ‘of the pseudo =second-order kmet!c “hodef®ind Langmuir isotherm model, with a maximum adsorption
capa!’ly of 1'98 23 mg' g (20 C) ZThe as-prepared CPSéO@SA/La e‘;}ﬁblted gooxl»pho ate removal performance in the pH range of 3- 9% and the coexistence of I, HCO,, €CO,”
and HA had aﬁllghi J‘r'ﬁnbluon effe('t on the phosphorus remeval by CP 60@5A/-La.—'h\/g:] actual river water, CPS60@SA/La composites could slowly release oxygen and maintain the
concentratl,on of dissolvedoxygen of approximately 8. 51 mg+L™, which could provide good conditions for the aerobic microorganisms at the sediment-water interface, with good
removal ‘a:nd inactivation ability for phosphate in both overlying and pore water, and their removal performance was stable. Thus, its use is expected to enhance the self-purification
ability of surface water bodies.

Key words: eutrophication control; calcium peroxide; lanthanum  slow-release hydrogels; phosphate; sodium alginate(SA )
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Table 2 EDS surface elemental analyses of sepiolite and as-prepared composites
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% BfF P4 Al CPS60@SA/La 39.01 2.46 0.37 14.87 2.85 4.01 36.43 100
60 000
80000 % Si (2) WA Si (b) CPS60E A #1 K}
70 000 50000 Si
60 000 |-
40000
5 50000 Mg 5
s =
240000 - ® 30000 |
b =
30000 20000 - Mg
20000 + Ca
10,000 10000
5 All \ ca Al Ca
0 il O I 1 1 1
0 1 ) 3 4 5 0 1 D 3 4 5
e /keV RERE/keV
70 000 o
7000 - Si (c) CPS60@SA/Ca (d) CPS60@SA/La
0 60000 |
6000
50 000 -
5000
= 3
: 7 > 40000 |
@ 4000 L Ca é
o F #
R— = 30000
&
ST000L 1 20 000
Ca
000+ - M - 10000
0 I L 1 1 0

RER/keV

o8 ¥ /a.u.

T2 1 0] T 4 38 CPS60@SA/La X 1 iR £h 4 W Fff 5o
TR, 3 WY Wl 2 56 1 WAL T v 0y 38 8% RS R A 2% 12
[ A7 A, H el T [ W B s B E BR A, W
BS R A) Gy Ve JBE 1 i R AT AR R BRE D 46 B B, W TR
5 AT 5 CPS60@SA/La 35 1 K & (19 A R W B o7 i i i
i, WP AP N Z )5, BEE MR R
A0 BT R B R AR o B O IR B R, BB wE R
MBS Al 3 o FLIE B W B R AR, o A N R

& /keV

E3 #8A.CPS60E5HE . .CPS60@SA/Ca R CPS60@SA/La % Bt B ER £ 5 /5 A9 EDS BliE
Fig. 3 EDS spectra of sepiolite, as-prepared CPS60, CPS60@SA/Ca, and CPS60@SA/La composites before and after phosphate adsorption
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Table 4  Phosphorus isothermal adsorption model fitting parameters of CPS60@SA/La
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