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Abstract: Co*"-Ni*'-Fe’'-CO? -LDHs (layered double hydroxides, LDHs) materials were synthesized by using
trisodium citrate (TSC) assisted homogeneous precipitation technology. The influences of TSC amount on the basal
spacing and morphology of the obtained materials were investigated by changing TSC amount from 0.6 mmol/L to
3.0 mmol/L. Then the deintercalation of carbonate ions from a Co’*-Ni*'-Fe’'- CO? -LDHs materials with different
basal spacing and shape morphology were investigated by socking in a NaCI-HCI mixed solution. The results indi-
cated that LDHs with basal spacing of 0.776 nm and well-defined hexagonal shapes was obtained when TSC opti-
mized amount was between 0.6—1.0 mmol/L, exhibiting a good anion exchange property. Thus a series of materials
intercalated by Cl1O0,, SO:, NO;, MnO, and CH;3(CH,);; SO; anions were obtained. When TSC amount was up

to 1.5 mmol/L, a new layered structure of LDHs with basal spacings of 0.770 nm and 0.691 nm was observed with
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rose-like morphology consisting of reunion hexagonal shapes, decreasing its anion exchange property. When TSC

amount was further increased to 3.0 mmol/L, the layered structure of LDHs with a basal spacing of 0.681 nm was

observed with ball-shaped like morphology consisting of reunion hexagonal shapes, leading to its anion exchange

property disappear.
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Fig. 1 XRD patterns of the products prepared with various

TSC amounts
(a) S1-LDHs; (b) S2-LDHs; (c) S3-LDHs; (d) S4-LDHs
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Table1l Co?/Ni*"/ Fe* molar ratios in samples prepared with different TSC amounts and analysis on C and Cl elements in
samples treated with a NaCI-HCI mixed solution

TSC amounts/(mmol-L™") Samples Co*"/Ni*'/Fe** molar ratio Clwt% Samples Clwt% Cl/wt%
0.5 S1-LDHs 1.00/6.01/2.01 1.169 D1-LDHs 0.001 6.841
1.0 S2-LDHs 1.00/5.85/2.00 1.188 D2-LDHs 0.002 6.953
1.5 S3-LDHs 1.00/5.53/1.98 1.217 D3-LDHs 0.727 2.868
3.0 S4-LDHs 1.00/5.04/2.03 1.392 D4-LDHs 1.345 0.274
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Fig. 3 XRD patterns of the products prepared with various
TSC amounts and their corresponding products by treatment
with a mixture solution of HCI-NaCl

(a) SI-LDHs; (a’) DI1-LDHs; (b) S2-LDHs; (b') D2-LDHs; (c)
S3-LDHs; (¢') D3-LDHs; (d) S4-LDHs; (d') D4-LDHs
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Fig. 4 FT-IR spectra of the obtained products in various TSC
amounts and their corresponding products after treatment with
a mixture of HCI-NaCl

(a) S1-LDHs; (a') DI1-LDHs; (b) S2-LDHs; (b') D2-LDHs; (c) S3-
LDHs; (¢') D3-LDHs; (d) S4-LDHs; (d') D4-LDHs

T, WA RN R 1.5~3.0 mmol/L I, /=)
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(K 5(a)), MCES BT =2 o B by, 2 R)JE 3 B
DR BUR B FHER, BT LRk CURE A &) M
A% LDHs 2. F@3(a). @ )FAE @) @)
WIAZ P2 0] cO3- 42 NaCI-HCI ¥ Ab J 5 JE A
RESEEL B MERR, DRI ™ P AT R G (1) 88 1~ A8 4t
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WIRIRE BAT & P as ek o bR IR — AR 19 n 2]
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VMEBRES(K 5(c)). HI T #B2> LDHs Jv I AS
AR, AR CIHR AR A 2] LDHs 2 1] Bl (3(c) ()
FIE (4(c)~ ()UEIIZ P 25 1A He Pk e T B .
IR IR SV AR S #) 3.0 mmol/L I,
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Fil, LDHs F 54 a4l A K ECIRE S (K 5(d)),

K 5 AN[A TSC %4 (1) LDHs 4 SEM [

Fig. 5 SEM images of the products prepared at various TSC
amounts

(a) S1-LDHs; (b) S2-LDHs; (c) S3-LDHs; (d) S4-LDHs
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