Bk AR 2024 ,43(2) :152-161,197 Water Purification Technology

TrelBl, MRS, Hm, 5. SIEEOE A R XT PR SOK AR P i R REITA [ 1] KR, 2024, 43(2) : 152-161,197.
XU Z Y, CHEN C R, TIAN G F, et al. Performance evaluation of La/Mg modified sepiolite microspheres for adsorption of phosphorus in black-odorous
water body[ J]. Water Purification Technology, 2024, 43(2) ; 152-161,197.

57 5% 20U M e A Rk Xt 2B R K 4k A B IR B I BE TR
(RN = 0 7] L 5
(MR R =R 5 PRSP, BRI 411100)

B E SRR RKIRIE G R A R R R 2 — AT 0 1 A s R SE I B RUOK R VA B B R AR, IF R LR IE
R B RAR G 1 A A IOk, 38 5 M T T — A8 TR vk T A5 0 B o T Y A RS K (La/Mg-SEPM) . B2 T 4 R
(MCC) VEHIREN(SA) SHEEI I AT (La/Mg-SEP) 7 La/Mg-SEPM 1 JJi i il Lk | La/Mg-SEPM AN /K e pH A 35
VAL S T R o D Sl A S 5 7 A S ), 445 6 SRAE X TR 5T T La/Mg-SEPM X BB BLOK A4 oy Sl (9 I MR AL, 25 SR 3R, 2
MCC SA \La/Mg-SEP (S RELL A 2 ¢ 2 ¢ 1,La/Mg-SEPM $HHE8 1.0 ¢/L B}, La/Mg-SEPM X j& B A1 e KW Bt 5k 21. 03
me/ g, LN REIRMGHATHY 11 4%, FEKEE pH (E R 5~9 IABEIRE R 5~25 C R R A 00 6 W B 8 ; La/ Mg-SEPM HLA 4%
IFRTTRRERE D3R 4 SRR KRR P BB T W RR 2 0.2 mg/L LLF ., 48 La/Mg-SEPM Ab B 5 (4 52 R i B2 0 2 138
BB AE T R B AR IR B F K IR R AR E) ( GB 3838—2002 ) Hi3% /K I 247K T A W O bR fERR (B, La/Mg-SEPM X8 1
W o 2382 Ay 2 R s i) 1 B2 R o 5 R ol O RRFAIL ) 220 B e A4 3e He 5 R AT UL TE

KR BB A BERCHeR  BEUKIR  HAEE TR

FESES . X703 ERARIRAD: A XEHS: 1009-0177(2024)02-0152-11

DOI: 10. 15890/j. cnki. jsjs. 2024. 02. 019
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Abstract Phosphorus is one of the key factors for black-odorous water body formation. Therefore, it is crucial to control the
phosphorus of black-odorous water body in an environmentally friendly and efficient way. In this study, La/Mg modified sepiolite gel
microspheres (La/Mg-SEPM) were prepared from the vast reserves of natural sepiolite at home by coprecipitation-suspension droplet
method. The effects of various factors including the mass ratio of cellulose (MCC) , sodium alginate (SA), La/Mg modified sepiolite
(La/Mg-SEP) in the La/Mg-SEPM, La/Mg-SEPM dosage, pH of the water sample, ambient temperature, and adsorption time on the
adsorption process of phosphorus were investigated, and the adsorption mechanism of phosphorus by La/Mg-SEPM from black-odorous
water body was also analyzed based on the results of characterization. The results showed that La/Mg-SEPM exhibit the maximum
phosphorus adsorption capacity of 21. 03 mg/g when the mass ratio of MCC, SA, and La/Mg-SEP in La/Mg-SEPM was 2 : 2 : 1 as
well as the dosage of La/Mg-SEPM was 1.0 g/L, which was around 11 times higher than that of natural sepiolite. Moreover, La/Mg-
SEPM exhibited a good adsorption performance for phosphorus within the pH values range of 5~9 and ambient temperature of 5~ 25
°C, and exhibited good settling property. After 4 cycles, the TP concentration in the water sample can still be reduced to below 0.2
mg/L by La/Mg-SEPM. The TP concentration in the actual mild and severe black-odorous water body after the treatment by La/Mg-
SEPM was reached the limit of the surface water class Ill water quality standard in Environmental Quality Standards for Surface Water (GB

3838—2002) for TP. In addition, the adsorption process of phosphorus was mainly controlled by chemical adsorption and monolayer
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adsorption, and ligand exchange and surface precipitation was a primary mechanism for phosphorus adsorption on La/Mg-SEPM.

Keywords La/Mg modified sepiolite gel microsphere black-odorous water body TP  adsorption
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Fig. 1 (a) Effect of Mass Ratio on TP Removal by La/Mg-SEPM; and (b) Difference Analysis at 24 h of
Reaction; (¢) Effect of La/Mg-SEPM Dosage on TP Removal; and (d) Corresponding Difference Analysis
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%2 La/Mg-SEPM oA W TP 3 ) 2= B 241
Tab.2 Kinetic Fitting Model Parameters of La/Mg-SEPM and SEP on TP Adsorption

e HE—Hsh 12 W 1%
" k/(min) g/ (mgeg™) e k[ (mgmin) ™ ] q./(mgeg™) e
La/Mg-SEPM 0.025 16. 906 0.993 0. 001 21.028 0.997
A 0.025 1.517 0.977 0.013 1.910 0.981
F 3 A[EIPRL R BE L
Tab.3 Comparison of Adsorption Performance of Different Materials
W B A R S Bomi/ (g-L7") TR/ (mg Pog ") Wi %/ [ g+ (mgemin) '] EEDEN
La-ATP/SA Bk 3.3 24.57 0.013 [29]
ABA kL 10 7.27 0.12 [30]
Ce-AlS,,—SA, B L5 18.17 0. 000 23 [14]
La/Mg-SEPM BR 1 21. 03 0. 001 BT
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Fig.4 TIsotherm Curves of La/Mg-SEPM on TP Adsorption
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Tab.4 Isotherm Fitting Parameters of La/Mg-SEPM on TP Adsorption
. Langmuir Freundlich
K/ (L-mg™") qu/ (mg-g™") R’ K¢/ (mg! ™1 gh) n R
La/Mg-SEPM 0.017 15. 890 0.978 1.137 0.453 0.952
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Fig. 5 Recycling Performance of La/Mg-SEPM for
TP Adsorption
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g%, K La/Mg-SEP #E i 1kl £ 15 5 La/Mg-
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SEPM , S2FL T Xf La/Mg-SEP 1 [ 4k, Bk T
KR RHITREPE 22 | 5 B K PR % I RS A R Tl
BRERASE A [mTSCR
2.1.7 X SEBR AR R KR BRBESCR AN

La/Mg-SEPM X} 52 Frf B2 8 SLOK R rh @ g 45 Fn
TP AW BRI 7 (a) FIE 7(b) Fi/R , 48 La/Mg-
SEPM AbFRJ5 | SEPREERE R B K e TP FIBE R h BT
T 294 0. 20 mg/L F10. 18 mg/L, ¥ SZpr
JE B LK R R BERRER A TP AR BRI ] 7 ()
Bl 7(d) frs, il 45 R R W, 4 La/Mg-SEPM 4b 3
J () TP R 1R R 5T £ vk B2 43 0l R 0. 14 mg/L ANl
0.11 mg/L, 38 55 B B BIKFE i TP Wk B 3458
FI| e /K M 2K FidrifE (GB 3838—2002)
2.2 La/Mg-SEPM K% IR B #1 32
2.2.1 SEM-EDS

&l 8 S MSM F W B % i 5 La/Mg-SEPM (1
SEM-EDS &, MSM 23 -1 1 7 JZ ARG 4, W B
HIAY La/Mg-SEPM 8 ) 4 Z2 FL &5+, H 3% 1 A
B X SRR T La/Mg-SEP 1 i1, W B8 )5 La/
Mg-SEPM KA E MM S, X v gE 2 i TS
La/Mg #5-5U0UE BT, H WA IS A RHSS 1 TS B
Ak, UL La/Mg-SEPM B A R i 1Y 45 4 §a &
P, G EDS BB A5 Rk — B BIUE T La/Mg-
SEPM K i (977 7
2.2.2 FTIR

JTHRIE La/Mg-SEPM [ HLER , R ] FTIR
AT MSM S W B @5 i 5 1 La/Mg-SEPM ., I3
5K 9 iR, MSM [ FTIR E3%, 76 1 631 cm™
1429 em™ (ISR SA T C=0 AYXTFRAN4E PR 20
FEHEX AR 4E 98305 0 1 061 em™ i MCC £ C-O
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1426.1 026 cm™ F13 697 em™ &b 1 T B B9 R AE
g HAP 14261 026 em™ 4 SA K MCC (HRE I
Ti#%,3 697 em™ SAifFHL A /A2 H Me-OH 1%
FA R PR B g™ W] MSM & La/Mg-SEP A%
EsEE—iE, WIS La/Mg-SEPM FTIR &3,
£ 3 697 cm™ AbAY O-H W 55 , HLAE 876 cm™
Ab BT OB P-O-Mg 947 AE I IS0 3 AT BB S
J La/Mg-SEPM H () -OH 5 #Rh & A4 T Bk
e, [AIF, 468 em™ Ab La-O W iz s 54 5 | ] fig 2
La/Mg-SEPM _I W8l SR AR 2 AE T A2 00 v W f
Y,
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2.3 La/Mg-SEPM By R &Zi% 14
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W B 5l 1 2F 40 A 45 R A 9 La/Mg-SEPM fie K
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1.284 2 G,

F 5 La/Mg-SEPM il & J5kH A fiti 58
Tab.5 Costs Estimation of La/Mg-SEPM Preparation

it H il (tkg™) HFER/ ¢ WA/ TG
La/Mg-SEP 3.937 10 0.039 4
SA 35 20 0.700 0
MCC 6.8 20 0.136 0
NaOH 1.15 91 0.104 6
% 1.5 156 0.234 0
CaCl, 0.98 65 0.063 7
HCI 0.1 65 0.006 5
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