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Abstract: This paper investigated the performance and mechanism of calcium peroxide (CP) and
sponge iron (SI) with different mass ratios for purifying landscape water through simulation tests, so as to
solve the problem of poor performance of traditional ecological floating bed for removing nitrogen,
phosphorus, algae and refractory organic matters from landscape water. The combination of CP and SI
achieved good removal performance of nitrogen and phosphorus in water, the optimal treatment
performance was obtained when the mass ratio of CP and SI was 1:8, and the removal rates of NO; =N |
NO, =N and PO, -P reached 98.56%, 100% and 85.91%, respectively. Meanwhile, +OH with strong
oxidizing ability generated in the Fenton-like reaction between H,0, and Fe( Il ) produced by dissolution
of CP and SI effectively reduced the density of algae in water and disintegrated the organic matters. The

removal rate of algae density reached 83.75%, and the concentration of fulvic acid was significantly
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reduced. In addition, CP and SI enhanced the removal of phosphorus from water by precipitation and

adsorption, and transformed easily released phosphorus into stable Ca—P, which reduced the risk of re-

release of deposited phosphorus.
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Fig.5 Fluorescence spectra of DOM in water of each group at the end of the test

CEA G B A A TR K M HR A L R
DOM [ 52 M), [F] IR 28 5 AR , AR 588 2 CP 5
SIRY A& Ry 108,

2.2 MBYPFBHOESEKBBENAEESR
2.2.1 DB EEIEA

SR SMT 36 7 14 41 R URH (R TIE e 41 B0

Y AN RDE S R B T 8 0, 25 1 4 NH,CL-P
Fe-P. Al-P. OP. Ca-P H1 Res—P 1) (5§ It 43 % KN
13. 11% . 11.42%. 23.78%. 11.05%. 21.16% FI

19. 48%, i 7€ 30k} 55 £F L B 4 b 19 o B 4300 oy
8.65%. 11.97% . 15.30%. 4.88%. 39.02% i
20. 18%. LAl A, 25 AL UL Hh o) B il A i
(NH,CI-P.Fe-P ., Al-P H1 OP) Fl 4 & i (Ca—P Fil
Res—P) i 5 H 439110 59. 36% F140. 64% , 1 £E UK}
i A AT L 2 U0 T L 43 i R 40. 80% il
59.20%. PR, U AR L LA O v 5 RS
WA i L 3 R R, Hod NHLCI-P  AL-P F11 OP () /5
oAy 9 R I T 4. 46% 8. 48% H1 6. 17%, {H Fe—P

« 82 -



E

www. cnww 1985. com

B, A RAAS Fo i R A B A AT F ALK G AL RUR

FH40% FHT1H

o7 EARXIRRE o 53— 7 I, Fo e AW Ca-P Y5 L
FME B, A AL 210 16% FE = 39. 02%, {H
Res—P 9 5 e JC i & A8 4k . X & Ay CP Ak K
) OP it — 25 T8 W PO, T BT R Y OP /b, AT
SIETTRY T OP & Eb R BE 5 1 CP ¥ R BRI Ca™
5 PO LA HE ST Fe F AP, Ca> 5 PO, (145
YR VIREE IR b, 5 A PR DU h
Ca—P () 5 LB, 222, CPFISTZH & B HERE M TIT
FRW v B DL B RS S8 1) Ca—P I ASAEAE , AT i S TR
Py R
2.2.2 JKTPEER IO 2R

T 00 45 SR, XA R B I R R AT T AR
53 Hh 25 1 4L 8% B8 RN OE B9 20 il o8 76. 36% FI
23. 64% , i FURHR A e He 4 P % B U0 TE g ST
B BRI 3 ) g 14. 13% .48, 34% F1 37. 53%., A,
23 LA K P R BR AT 23. 64% 575 K L AR Ah AT
i 76.36% 5% B AE K, i 45 K PO -P VR B 3
1o 5 T SEUR e A e Eb 4 %)l 32 2 DAL AR 4 R ST o
BWIERAEAE AUE 14. 13% (BE5% B AE K (145
KA PO -PUWR RN, B2, 7E CP 5 STERAERL L
KT, Ca® 5 PO I ULYE LA B STXS PO Y fi 3
A KR FEA K PO —P IR B, 3X 5 Cho S8 N/
Wang %5 N BB IT 45 R —3
2.3 A A DOMALEIER

R AT Fe2H 7Kk v H,0, F Fe (1) MR BE 4 1T
ISR AN 6 BT 7R o AT LAE 1, th CP ¥ i 7= 2 1
H,0, ¥ i B i [] S2 5 38 I 5 T B e 34, 7215602
25 6 REF IR B AAERD 2. 17 mg/L, Bl J5 7K
HPA JEE ) T A T AR T RESE T R, (R AR 0 2 R A
TS ] K 5 T ST Y B Fe (I ) v B i I 7] 437 8 434
i, 5 A5 AR IR B R RT 0. 53 mg/L. PR, 7K
o H,0, il Fe( 11 ) i[RI BSA77E , A2 Fenton U 4 &
AT AT RE

W7 JE 7, HL I 6 e I e 3 A 0 S S Ak
e AERE L 7K A SO AR 5 AE AR B LRy 1020211
) 44~ - OH FRAFE U, AR 2 17 25 14 KB4
. I, 1E g CP/STIR £ iR il 32 Bg W)
Ji, - OH BB 758 200 Ji U 58 S0, 1) 559 A o ol 2 3 1Y)
JEA ARG TE, P BRI EAE T, 3 X 5 Chang 55
NI A 4 R —E Ak, - OH(ORP=2. 80 V) 1E
Shy— o ALY, S (ORP=2. 07 V) i

iz (ORP=1. 68 V) Al i i £k (ORP=2. 01 V) i %
s, o] DUE SR i S AL 4G & R e N 1Y
KEFEREfA LY XS FA & B R e %
A B RA

25+ 0.6
—~ a0l 0.5
D 2
o 04 =
<E 1.5} —=—H,0, &
i ——Fe(ll) 103 <
¥ 10t =
=) 0.2 &
ot/

057 ‘ 0.1

/

0 2 4 6 8 10121416182022240
t/d

E6 ERIFEERE TAAH,0,%0Fe(1)iRkEHHEREWL

Fig.6 Time course of H,0, and Fe( Il ) concentrations

under the optimal proportion of fillers

A

) MMW'\W;O[
= ——14d
—6d
0344 0346 0348 0350 0352 0354 0356
I 5 /T

BE7 ERRERETKP-0HHERE
Fig.7 Time course of - OH intensity in the water under

the optimal proportion of fillers

L, FEAE S 17 R B HE CP AT STIUR B8 I
A 532 Fenton 2N, AT A 7T BB SE IR 7K g2l
() R AL 2 B AN HLRR A5 A €8 DOM A A .

3 %

O A AL A AR LK TR B
IR AR (0 B R B, A o S 5 RV A4 K T o LE Ry
1: 8 AR BE e 4514 F L %t 7K H NO, =N \NO, =N Al
PO, =P A EBRE 754 98. 56% . 100% F185. 91% .,

@ AR X PO, T TE A 4R KT PO,
1) W B A5 7K v % B8 % o b A28 4R 76. 36%
2 OB ARG LLZH 9 14. 13%, H TR v 5 Bk
S 0 8 31, 27% , DA T SR K HR A 1 2 B A

« 83 -



%405 HT1H ‘17 25 K /ﬁF 7K www. cnww1985. com

DUV iR [ 5E

@ A STV R A Y HL0, 78 T 45 BRI
4 Fe CID)AEAL T 7™ Az 5 S AL PERY - OH, AN AT 7K
PR R R 83, 75%, i H. T A AL AR K Y e
L3730 98

SE 3K

(1] BT, BRI, . AR REAR 0N R 5%
Hrthel)]. shEZUKHEK, 2010, 26(14): 11-15.
XU Dingwen, CHEN Lingna, MA Qian. Application
and new research process of ecological floating bed
technology [J]. China Water & Wastewater, 2010, 26
(14):11-15 (in Chinese).

[2] WANG W H, WANG Y, SUN L Q, et al. Research and
application status of ecological floating bed in eutrophic
landscape water restoration [J]. Science of the Total
Environment, 2020, 704 . 135434.

[3] HUY, SHEN L, REN X, et al. Properties of Ca0O, for
H,0, release and phosphate removal and its feasibility in
controlling ~ Microcystis  blooms [J].  Environmental
Science and Pollution Research, 2020, 27(28): 35239-
35248.

[4] RUBAN V, LOPEZ-SANCHEZ J, PARDO P, et al.
Harmonized protocol and certified reference material for
the determination of extractable contents of phosphorus
in freshwater sediments—a synthesis of recent works
[J]. Fresenius’ Journal of Analytical Chemistry, 2001,
370(2/3) :224-228.

[ 5] CHEN H, ZHAO X, CHENG Y, et al. Tron robustly
stimulates simultaneous nitrification and denitrification

under aerobic conditions [ J]. Environmental Science &

Technology, 2018, 52(3):1404-1412.

7 G2 A
SRR,

[6]

[7]

(8]

[9]

[10]

(1]

WANG Y, WANG W H, YAN F L, et al. Effects and
mechanisms of calcium peroxide on purification of
severely eutrophic water [J]. Science of the Total
Environment, 2019, 650: 2796-2806.

FREEDMAN D E, RILEY S M, JONES Z L, et al.
Biologically active filtration for fracturing flowback and
produced water treatment [J]. Journal of Water Process
Engineering, 2017, 18: 29-40.

CHO I, LEE K. Effect of calcium peroxide on the
growth and proliferation of Microcystis aerusinosa, a
water-blooming cyanobacterium [1l. Biotechnology and
Bioprocess Engineering, 2002, 7(4): 231-233.

WANG W H, WANG Y, LI Z, et al. Effect of a
strengthened ecological floating bed on the purification of
urban landscape water supplied with reclaimed water
[J]. Science of the Total Environment, 2018, 622/623:
1630-1639.

CHANG C W, HUO X, LIN T F. Exposure of
Microcystis aeruginosa to hydrogen peroxide and titanium
dioxide under visible light conditions: modeling the
impact of hydrogen peroxide and hydroxyl radical on cell
rupture  and microcystin - degradation [J]. Water
Research, 2018, 141: 217-226.

BIELSKI B H J, CABELLI D E, ARUDI R L, et al.
Reactivity of HO,/O,™ radicals in aqueous solution [J].
Journal of Physical and Chemical Reference Data,

1985, 14(4): 1041-1100.

i )2y 1) VB Ui [ TS

-84 -

TEZ RN AREL(1997— ), 5, IR, it = iff 5%
M, BRI T 1)  moKARIE R AR
E-mail : 253918990@qq.com
Y75 HH#A:2021-08-05
f&E HH#F:2021-11-05
(%t X3 )




