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Abstract: Based on the property of tricalcium aluminate ( C;A ), an important constituent of
cements, in forming layered double hydroxides ( LDHs) during the hydration process of C;A, the
removal efficiency and mechamism of Zn** by C,A were investigated. The results showed that zinc
removal by C, A reached 13.7 mmol - ¢g”' at 25 °C, with no adjustment of pH. In addition, Zn>*
removal increased with the reaction time and initial Zn®* concentration, and finally reached
adsorption equilibrium. The amount of removed zinc increased in the pH range of 3—7, and also
increased with the temperature from 25 to 35 °C, but decreased from 35 °C to 55 °C. X-ray
diffraction (XRD) , Fourier transform infrared (FT-IR) and scanning electron microscopy (SEM)
analysis suggest the solid product was Zn Al-LDH. Combined with the solution component analysis,
it was revealed that the in-situ production of ZnAl-LDH was obtained mainly via cation exchange
between Zn>* and Ca®* on the main layers of CaAl-LDH as well as Zn>* precipitation with AlI( OH) ;.
C;A can be potentially used as a cost-effective material for the removal of zinc from aqueous
solutions.
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Fig.1 The SEM image of C;A Fig.2 The XRD pattern of C;A

2.2 AR AHRT Zn™ )R BRI

Cy A FER G G K ok Ak, 7T 56 T8 BOW AR 8 19 2 AR 4544 1 v il 7= 9 C, AH 51 C, AH , ( B 45 2%
LDH) , e &5 MR 19 SE TS5 R0 CAH.Co A IR AR =) 32 5 W T 8 Vi B A R R Iy AR 2R L
RZ I R, B CL A X Zn®t A R BRI R AERIOR  BRIT HL S BRALEL, 43 BRI 55 T 004h Zn™ WRBE X
JOE IS ] R VRIAG pH S BE S5 A A R R ACR (R 5 ).
2.2.1 A ] ) 5 g

Bl 425 CF,Zn> WA EEA 18 mmol - L™, C, A FEAN] BB ] R X Zn f) 25 BREE L. s 5] 4 7]
UL, 1.5 h ZHT CoA XF Zn® 19 22 Btk B 57 o) T] () B8 N SRGAEE N , =2 J5 Zn™ R BR R 1B INHR0s 2% | 2
2 h J5 RBREIEE] 13.7 mmol - ¢ 5 ANFRBERT [R] T AR 6. R IL , S ARIIE CoA X Zn® B 5840 ) N, - H B 1 4
HOAFSE 35 A SO A R S A S N B E AT A 2.5 .

520

BITH/%
Zn** £ & (mmol-g 1)

% 2

(=1
<
~

—
=3
(=

866

1 1 1 1 1 1 e
0 160 180

L 3 g
3900 3400 2900 2400 1900 1400 900 400 0 20 40 60 80 100 120 14
WeH/em™! 27 B[] /min

B3 C,A LAY FT-IR 45 4 AREIERT C A Z25: Zn B AV
Fig.3 FT-IR spectrum of C;A Fig.4 Effect of reaction time on Zn”* removal by C,A
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Table 1 Thermodynamic parameters and Zn>* removal amounts under different temperatures

T/ C
25 35 45 55
Zn* W/ (mmol -g™") 13.50 14.16 12.62 11.01
AG/(kJ-mol™") -5.726 -7.682 -8.716 -9.243
AH/(kJ-mol™") 61.047
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Fig.8 XRD patterns of C;A and the resulting products with different Zn*" initial concentrations
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Table 2 d-values and 20 of the relevant resulting products

2 mmol - L™ 18 mmol - 1,”!
d-value/nm 20/(°) d-value/nm 20/(°)
do0) 0.89 9.98 0.77 11.54
d 0s) 0.45 19.90 0.38 23.41
(009 0.27 33.64 0.26 33.58
d 110 0.15 60.24 0.15 60.20
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