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Removal Efficiency of Phosphorus
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Harbin 150040, China)

Abstract:  Aluminum matrix diatomite sludge ( ADS) was prepared by adding polyaluminum
chloride and sodium hydroxide into diatomite water sample, and the adsorption efficiency and adsorption
mechanism of phosphorus in water by ADS was explored. Specific surface area and average pore diameter
of ADS were 78.092 m’/g and 5. 065 nm, respectively. The specific surface area of ADS was 13. 5 times
higher to that of diatomite, which provided a large number of sites for adsorption reaction and exhibited
the characteristics of mesoporous materials. pH value had a great influence on adsorption efficiency. The
adsorption efficiency was better when pH value was neutral. When pH was 6 and 8, removal efficiencies
of phosphorus reached 83.0% and 80.9% , respectively. Adsorption mechanism of phosphorus by ADS
was mainly chemical deposition reaction and electrostatic adsorption, and chemical adsorption played a
leading role, which conformed to the quasi-secondary reaction kinetics model. The phosphorous
adsorption and removal process of ADS was mainly monolayer adsorption, and the adsorption sites were
evenly distributed, which was consistent with the Langmuir isotherm adsorption model. The maximum
adsorption capacity of phosphorus by ADS was 15. 54 mg/g, and the maximum theoretical equilibrium
adsorption capacity was 15.97 mg/g.

BEEE: XIEW E — mail ; aihengyu@ 126. com

.83 .



%365 %19H

T OE % K H K

www. cnww1985. com

Key words:

value; adsorption mechanism

I T T 35 i A /I 0 b B 2 AT A2 U e
W Rk | M R R R OB . R L
EORBE AR R i — S BR B 28
JURE TR SRR 257 & X AGE 4 5 )
TR SN KI5 . AWk R T2 5%
P Can pH A R RS TR 45 ) B AR fh A T~ B i
TN, BRSO AR . L E A Tk
SRMUESEE TR R s
A i e iR K o R R i B R 2 A
FASE e 2L Bk K L 2% T R R AR 9 I, % K v R
RS TR B 25 B i — b o B AL 2 T, ELAT o b T
BUN TE kTG Y R0 (a7 B 58 O o, I ELI B 550 vp
DA 3 3 i e AL R S B 1 T, A ) T R IR ) FE A
' o R I 7 0T 87 6 3 3 R o 4 8 3 5k
TR I o 850 W o 70 A2 O I 3% o3 ol ) S S
TE S SRt 78 78 43 F) A ik 22 AL 4 A Y i el
R ) SR KR I AR & S AR AR
AR ) ok, 1 A 0 A s b——4 3L o R i V5 R
(ADS) , Ff-45 L 07 FH 20 K PR B i 2t i v, %48 ADS
ot T 1) R B AR 5 e RFAILER, 5 76 A ADS 182 P
(1 S B R LR 5
1 FMFE ik
IR R LEEp

FEG kL R A EAER R A A
ALl LR, R Ay Hr Al

FHAULS : Apero C RIFIHi B+ B {8 (SEM) |
ASAP2020 bR S AL T6 i i 2 58 41 n] Dl 43
ST

SR AR PT OGN E o
1.2 #RbE

¥ 1.0 g i+ 0.8 g RA M (ALO, ikt
G350R 28% ) 3 mL (1) 1.0 mol/L A AL BA A L
il 500 mL R, FEATHERESCE0, B Rk 40N
300,150 F130 r/min, $E LR ] 4354 0. 5.5 Fi1 15
min, f3ENREETG e, Z J5 FHEA (110 °C) Rt 3
h, JEH LA RIS B AR ADS,
1.3 WA TR B
1.3.1  pH {EL X W B A4 52

] 500 mL @5 1K 8 mg/L AR — S B KHE

aluminum matrix diatomite sludge;

phosphorous adsorption and removal ;

pH

A 1.0 g il #5451 ADS, I HI#h R 2 Al A AL Eh
VRO AR KRR pH (Bl 2 ~ 10, Z )5 1E 100 v/
min FHFE, FEA A I 2080 KA S, LA 3 000 +/min
B30 10 min, FIEWREE BRI S I uE b
1.3.2 MRS LR

WL 28 5,10 .15 .20 .25 30 mg/L [y
BAEPR — S PRV 500 mL, I8 15 pH E g 6.5 ~
7.0, 3 5IHMA 1.0 g % ADS, L) 100 r/min i3}, 75
25.30.35 CZ&AF T HEA T RS2 30 , W 6 S5 k) A
AT 12 0 W T ADS 8 A R
1.3.3 Wl Iy

PEHIKFEAE 25 CF 4T MR B S2 38 43 51 1)
500 mL ¥)4E pH E K 6.5 ~7.0 B & 5344 30 mg/
L (A EAREF A 0.5.1.0.1.5.2.0.2.5.3.0 g
f) ADS, 7£ 100 v/min "R, I A5 5] 52z s ] B
JKFE, 808 BURART IR IS M0 DRV I 5
2 #XR5d®
2.1 MEIRAE

XFEBE AT ADS 4T SEM JpHr, 5 R UL 1,
ATLUE ), iR R AR OGN, FLAREOK ; ADS R
MRS, FLARAS/N, LU R T ARG O, OF HoA — o0 fL B
BT . R LERERE A&l R (WLIET 2) RSO3 o3 A 25
FRCWLER 1) AT o0, SRk o BB LB .

S Ty

a. fEH+

b. ADS

1 EEFEE L0 ADS By SEM B
Fig. 1  SEM image of diatomite and ADS
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Fig.3 N, adsorption/desorption curve of diatomite and ADS
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Fig.4 Effect of pH on adsorption dephosphorization by ADS
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Tab.2  Fitting results of Langmuir and Freundlich adsorption isotherm models

. Langmuir M i 25 5 A5 5 Freundlich W [} 4% J5 45 54
R/ C = =i > 2
QO,cal/(mg ‘g ) K./(L-mg™) R n Ky R
25 9.55 0.360 5 0.994 0 2.03 2.653 8 0.976 0
30 10.41 0.564 7 0.993 3 2.11 3.464 6 0.976 4
35 10. 64 0.633 7 0.994 2 2.12 3.695 1 0.971 3
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Tab.3  Composition analysis after ADS adsorption of

phosphorus %

TiH Jot e 4K JE T E K
0 62.46 74.29
Na 0.14 0.11
10.13 7.15
26.83 18.18
0.44 0.27
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Fig.5 Energy spectrum of ADS after adsorption of phosphorus
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Fig. 6 SEM and Mapping images after ADS adsorption of

phosphorus
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Tab.5  Fitting results of quasi-first-order and quasi-second-order kinetics model
W R0 45 i/ Qe,exp” HE— 230 )~ A R A ME Bl )y A
(g-L7") (mg-g™") | ¢.a/(mg-g™") R Goa/ (mg - g7") ky R
1.0 15.54 6.78 0.0195 | 0.9282 15.97 0.0070 | 0.999 3
2.0 8.51 3.01 0.0207 | 0.9920 8.71 0.0173 | 0.9997
3.0 6.28 2.16 0.0225 | 0.988 2 6.42 0.0576 | 0.9997
4.0 5.13 1.75 0.0203 | 0.9845 5.24 0.1149 | 0.999 6
5.0 4.33 1.13 0.0207 | 0.9958 4.40 0.3038 | 0.9999
6.0 4.04 1.24 0.0217 | 0.989 8 4.12 0.4108 | 0.999 8
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