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Preparation , characterization and adsorption application of cerium (Il ) / fly ash composite materials

YIN Hai-yang, LI Bei-gang’

(College of Chemical & Environmental Science, Inner Mongolia Normal University, Inner Mongolia Key Laboratory of Environmental Chem-
istry , Hohhot 010022, China)

Abstract: A novel modified Ce( Il )/fly ash(FA) reactive brilliant red KD-8B(RBR KD-8B) removal adsorbent was obtained using the so-
lution reaction method. The means of the X—ray powder diffraction (XRD ), Fourier transform infrared spectroscopy (FTIR), Scanning elec-
tron microscope (SEM), Energy Disperse Spectroscopy (EDS), and N, adsorption—desorption were used to analyze the physical and chemi-
cal properties of the materials. The effects of the preparation conditions and process parameters of the adsorbent on the removal of RBR KD-
8B from water by the Ce ( Il )/FA were studied. The results showed that the prepared Ce ( Il )/FA has a good adsorption performance for
RBR KD-8B when the mass ratio of FA, HCI, and Ce (NO;);+6H,0 was 25:5.4: 1 and preparation time was 30 min at 25 °C. The adsorption
capacity of Ce (Il )/FA on RBR KD—-8B reached 379.9 mg- ¢, 6.12 times higher than that of FA, when the initial RBR KD—8B mass con-
centration was 2000 mg - L', the pH value was 6, the adsorption time was 90 min, and the dosage was 5 g+ L. The characterization shows
that the surface morphology of Ce (Il )/FA had obviously changed compared with that of FA, and the Ce (Il ) ions were successfully loaded
onto the FA surface. The adsorption capacity of Ce( Il )/FA for RBR KD—-8B was significantly enhanced.
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Figure 1 SEM photos of FA and Ce(Ill )/FA composites
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Table 1 Element analysis results of the samples according to EDS
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Figure 2 XRD patters of FA and Ce( Il )/FA
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Figure 3 FT-IR spectra of FA,Ce( Il )/FA and Ce( Il )/FA
adsorbed by dye
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Figure 4 Isoelectric point of adsorbent
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Figure 5 Effect of m(FA):m(Ce) on the adsorption properties
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Figure 6 Effect of HCI concentration on the adsorption
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Figure 7 Effect of HCI acidification time on the adsorption
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Figire 8 Effect of Ce( Il ) impregnation time on the adsorption

T KA, 4390 373.9 mg- g ' F193.2% , #i + Ce (1) B
T 1 W B A AT 2 B Sl AP P RS AN, Ce (I )/FA
XHEPEHIZT RBR KD-8B [y & bR R HACRA . KL,
S [A)2E 24 30 min, FEULIERE b HE5T T il &R
ISR, DL 9, 24T EE L 25 CTHiE 31 60 “CHt, Ce (T )/
FA X PEH 2T RBR KD-8B 1Y W B 1 F 22 B 06 T
R S FE AR AR L 25 CIF, W FFFH R0 22 R 4930
370.0 mg- g F192.5%; 60 “CHT , W B2 1 22 5 % 43 1)
41360.0 mg- ¢ F1 89.8% ; 1] F H T i L W FFRICR S
ARANAS s A5 1T L GEUR A BN, A S I o) £ T
EHN25C,

380 7100
—& 9
- o7 ]
360 T \/‘\-/. 195

340 90

q./mg-g
/%

320 L 1 L 1 L 1 L 1 85
20 30 40 50 60

TRLEE/C
9 1l £ 35 FE ot W B B 2 M)

Figure 9 Effect of preparation temperature on the adsorption
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Figure 10 Effect of Ce(Ill )/FA dosages on the adsorption
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Figure 11 Effect of pH on the adsorption
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Figure 12 Effect of shaking frequency on the adsorption

2.3 WHizhf1%E

13 2000 mg« L7 15 PEHi 2T RBR KD-8B ¥
F 3R R AE Ce (T /FA W BFF5_E (40 B 30
2FHRZR . D 13 ] A, W B AsFTR] 72 O~ 15 min N B, Bifi
F Pt )3, Ce (T ) /FA W B 500 %5 36 1 H5 1 RBR
KD—8B ¥ i 1Y I B £ A1 25 B R 2 BT, 25 € 43
SIKF] T 357.4 mg- g F1 89.4%, J& TP B [ Bt ; 1t
S W o 4 K- 212, 1] 60 min I W 5 80 25 P 4657 L A
07 TR BEE 5 R0 2 B 2603 301 R 370.7 mg- g7 F192.7% 5 11
£ 180 min B 0 fff £t 15 375.4 mg - ¢ K BR R
94.0% , 15 B I i B W% F 500 8 36 1 R R 2 5 76 TR W



THITE. 5 Co SUBUBMACIEAL & bHBHAY I 4 FE A B SLOR M) 2011

385 . _p
i \ 4 A4 v— v
330
2751
- [ 4
o 220
;D -
\E 165 I & 25°C
s T -0-40C
110_ - 55C
55T
04) 1 1 1 1 1 1 1 1 1 1 1 1 n 1 n 1 n 1

0 20 40 60 80 100 120 140 160 180
W T 1] /min
B 13 RERETFEEHELI RBR KD-8BFE Ce(1)/FA L)
W5 Bt 3 41 5
Figure 13 Adsorption kinetics of reactive brilliant red
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properties of reactive brilliant red RBR KD — 8B
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Table 2 Kinetic parameters fitting for reactive brilliant red RBR KD — 8B adsorption onto Ce( Ill )/FA at different temperatures
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