F38E 2 s A8 W % & Vol. 38, No. 2: 273 ~278
2019 3 H ACTA PETROLOGICA ET MINERALOGICA Mar. , 2019

- REET M

REAE LY/ R L ESYRIH & R E X5
IR Bff T4 BE fff 52

A, R R JE
CEINATTB R A 5 A TR, Hl 220 730070)

OB RHSANE F LD 4 R A i 2 A, 25 2 SRR Ll S 3L 8 6% i JE B v pH L
B IR BE R 1% S W W PR P 1 S i, [R] I F  RB AR R 2V XRD B IR AT, SRR 2.5 s R LS
1.0 mmol%f 3.0 mmol M 4#k.3.0 mmol =8kl & MR G HY)1E 20°C . pH 1B 4 6 X BEKI B 4 10. 84 mg/g, 8
fkBE TR 2 3.6 A% s WUUE SV S0 52 A R B P BB S AR /D, 5 el BE 400 ~ 500°C R A 106 i 1 IR 5
e B Sk B YAV pHL R 1 184 DT R/, pHL BSOS B A FH 2 2 i e IR 5 LR N = 2 4, pHL B2 v I 93059 1D v G
SR04 A 510 ) T BRI P9 245 A LR B 25 A 1 TS 22 B A R B 2 kS 5 W% B 459 25 75 A Langmuir J5 72, H1F0
W Bt 8 34 ~37 mg/g, 5 D-R 2 R-P 7 A BUFAR OGHE, SF IR B BE 9.9 ~ 11. 3 k)/mol, E &M A A MALE M, A
R 2 R

KR REEE A BRELEAL s B AW WL ;

HRESES: TQ424.2; X703 SCERFRINAG: A X E S 1000 —6524(2019)02 — 0273 — 06

Preparation and adsorption phosphate property of Fe-Mn oxide/diatomite
composite

HAO Yan-ling, CHANG Qing-lu and QU Ao-yun
(School of Chemical and Biological Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Fe-Mn oxide/diatomite composite was prepared by oxidation reduction and coprecipitation techniques.
The effects of raw material ratio, reaction temperature, calcination temperature and solution pH on adsorption phos-
phate property of composite were investigated with an analysis based on adsorption isotherm, XRD and IR. The re-
sults indicate that adsorption capacity of composite prepared from 2.5 g diatomite, 1.0 mmol manganese, 3.0 mmol
ferric iron and 3.0 mmol iron ( II) is 10. 84 mg/g under the condition of 20°C and pH equal to 6, increasing 3.6
times compared with diatomite. Precipitation reaction temperature is negligible and calcination of 400 ~500°C is
beneficial to adsorption. Adsorption capacity decreases with increase of pH, and inner-sphere complexing and elec-
trostatic attraction on surface are jointly driving force for adsorption of phosphorus at lower pH. At high pH, inner-
sphere complexing and electrostatic attraction decrease, co-adsorption with inner-sphere complexing promotes ad-
sorption, and the total effect is the declining of phosphorous adsorption. Adsorption isotherms are well consistent
with Langmuir and D-R equation and R-P equation, the saturation adsorption capacities are 34 ~37 mg/g and the
average adsorption energies are 9.9 ~11.3 kJ/mol, revealing single and multiple layers adsorption with the coexis-

tence of physical and chemical actions.
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Fig. 1  Effect of raw material ratio
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Fig.2 Effect of reaction temperature
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Table 1 Chemical composition of samples by XRF analysis

FEs Si0, Al O, Fe,0; MnO, K,0 Na,0 MgO CaO %%

T 83.26 4.67 2.79 - 0.56 0.48 0.24 0.16 5.98
LHEY 48.55 2.34 21,60 8.71 0.16 0.11 0.07 0.05 17.65
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IR spectra of diatomite and composite
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Table 3 Adsorption capabilities under different ionic

strengths
NaNO, ¥#&fE/mol < L°" 0 0.001 0.01 0.1
pH=3 11.313  11.220  10.986  10.911
pH =6 10.859  10.660  10.824  10.905
pH =9 7.848 7.981 8.223 8.490
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% 4 Freundlich 1 Langmuir A 2893 & S5
Table 4 Regression parameters of Freundlich and

Langmuir equation

Freundlich /5 % Langmuir /7 F#
/K
k n R2 Q/mgeg’! b R?
293 5.043  0.545 0.9778 34.722 0.1499 0.992 6
303 5.428  0.542 0.966 6 35.211 0.1679 0.992 6
313 6.026  0.533 0.9710 36.232 0.1911 0.9926
323 6.588 0.526 0.968 1 37.037 0.2153 0.9928

Langmuir J5 F2H B 4TE K :
c/Q=¢/Q, +1/bQ, (2)
X, Q,, M BRI B 5 Cmg/g) s b A B 3R 2K
(L/mg) o B4 W)X W 25 46 5 Langmuir J7
FEIAHOCRE BE Rt , R? 34975 0.99 LA, W B L A o
JEHIEE R IR B B Q,, BIMEZY 34 ~37 mg/g, B
2l gl 2 A A Y I B 5 ( Zhang et al. , 2009) 4

T, Q,, FHW B 28 5 b Bt B2 1) T v i K
IR B i R R A

Freundlich 77 FE /) H £ 2.

InQ =nlnc + Ink (3)

Xk A n R E G n (/DT 1 RN A 2
AT . SR PSSR S Freundlich J7FE R
BIRKT0.96, wJHEWTIR B 0 2 il A — 2 i AR A1,
W B AT A7 B2 B2 2, n {H 0. 52 ~ 0. 55, J& ft
B e T v & 3G OK, W E T G B

Dubinin-Radushkevich( D-R) 75 #£ 1A 24 f# L H 1
BRI 73 1 it 4 W B A K/ R O 78 AL A K
(Jakubov and Mainwaring, 2002) , H 5

InQ, =InQ,, - B’ (4)
£=RTIn(1+1/p.) (5)
E.=1//2B (6)

X, B A5 R M BB AT DS L Cmol/k)? ), & 4 P
olanyi W& fft 4, R Jy BEIR MW £ (] » mol ™' -
K™D, T AW (KD, B, R F 30 g (kJ/mol ) , 1
(B AT S IR AR LT, £, /N T 8 kJ/mol S H B
W BE, E,7E 8 ~ 16 kJ/mol 4y i AT MR B, E, KT
20 kJ/mol A2 [ ( Sheha and Metwally, 2007 ).
W B SR 26 5 D-R 7 B B A DG, R? KT
0.98, Ut W] 5245 Py Wi B 701 LA A8 R ik R Bl AL &5
E AH4 9.9 ~11.3 kJ/mol, & W] 1% W P icd F AN S #
NN 7/BEU s P SR R Y SN P b

=24 /52 Redlich-Peterson( R-P) 72 H T .
JEFA 22 B, R R A1 AR = AR R B, DA Sy TR
RURE TR RE B 20 A TR AL IR, A8 B vy 1) U7 R B AR
R AR A, 2008) .

0 =Ac/(1 +BCH

KX ABg I R-P TR EL — K 0<g <1

R-P 7 REMIE M R 34K T 0. 996, 52 & # W
Tl R SR L B L MU A 5 R-P O 2, RIS A5 W3k T
1) RE 0 A AN AT, W = SR AR B G R

7

%5 D-RAEEFMRPHENIMESSH

Table 5  Regression parameters of D-R equation and R-P equation
) Dubinnin-Radushkevich 77 2 Redlich-Peterson /7 2
/K
Qu/mg* g™ B/mol’ +kJ =2 E/kJ*mol”! R A B g R?
293 128.79 0.005 1 9.901 0.9930 5.705 0 0.246 1 0.887 7 0.998 7
303 135.65 0.004 7 10.314 0.985 8 7.5353 0.3711 0.8512 0.996 5
313 137.69 0.004 3 10.783 0.989 7 8.802 6 0.422'1 0.847 1 0.997 6
323 140. 18 0.003 9 11.323 0.986 6 9.923 6 0.4419 0.859 3 0.997 4
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(4) W P25 262 M Langmuir J5 F£.D-R J7 2.
R-P J7 #£H1 Freundlich J5 72, {H #1557 Langmuir /7
R, TR B &5 34 ~37 mg/g. HEGWIAM R RA AL
SER, ST BE 9.9 ~ 1.3 kJ/mol, JLWE B 1 FH A5
AT RN PR 2 BUAT SR 2 R R, 2 R
B IFAE
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