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Table 2 The calculation of complex ratio of RhB to compound

R e X Awin ﬁ};,\ crus/ AR nrns/ SR nrus/ miy s/ nig s/ HEBLH
(nrup/ng o) (X10 ¥ mmol « L™ ') (X10 * mmol) (X10% mmol) g (X10% mmol) nRUB/ Nt
1.0 0. 001 0 10 0.032 4 9. 680 -

1.5 0. 001 0 10 0.021 6 6. 454 —

2.0 0. 002 10 0.016 2 4. 840 —

2.5 0. 001 10 0.013 0 3. 884 —
3.0 0. 002 0 10 0.010 8 3.227 —

3.5 0. 001 0 10 0. 009 0 2. 689 —
4.0 0. 029 0. 254 0. 254 9. 746 0.008 1 2.420 4.027
4.5 0.142 1. 340 1. 340 8. 660 0.007 2 2.151 4.026
5.0 0.191 1. 811 1. 811 8. 189 0. 006 5 1. 942 4.217
5.5 0. 297 2. 831 2.831 7.169 0.005 9 1. 763 4.067

F M RhB pRAEVR BE 28 A=0. 104cgin 0. 002 62, K i
XF LAY ROB ¥ WA ¥R BE . AT 31 35 S AR & P 5k Ay RhB

o MRAEA 12, 4 X<<3. 5 . WP RhB e 5aWk
A AL, Fl A RhB JLP O 05 3 X=4 if, A& RhB
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Syntheses and Spectral Study of the Polyoxosilicotungstate and Its
Complex Reaction With RhB

SUN Rui-qing, SHI Lin, CHEN Yi-ping* , SUN Yan-qiong
Department of Chemistry, Fuzhou University, Fuzhou 350116, China

Abstract A novel triclinic polyoxosilicotungstate [ Cu (en), (H,O) ], {{CuCen); ] [SiWy, Oy 5 ]}, COH), * n(en) was
hydrothermally synthesized with P 1 space group and a one-dimensional double chains structure. The hydrogen bonds between
ligands and cluster anions formed a two-dimensional layered structure. The layers were connected to form a three-dimensional
supramolecule by strong hydrogen bonds between free en molecules, hydroxyls and cluster anions. The compound was
characterized by XRD, FTIR, two-dimensional(2D) correlation infrared spectroscopy under magnetic and thermal perturbation,
UV-Vis DRS spectrum and TG etc. XRD showed that the spectrum was basically consistent with the simulation by single crystal
structure data, and the main peaks were the same, indicating that the synthesized compound was relatively pure. The FT-IR
spectrum indicated that there was four characteristic stretching vibration of Keggin cluster anion skeleton in the range of 1100 to
700 cm™ ', the v, (O—H) at 3 600~3 300 cm™ ' was broadened due to the formation of hydrogen bonds. Furthermore, the two-
dimensional infrared correlation spectroscopy under 5~50 mT magnetic showed that the strong response peaks at 890, 800 and
780 cm ! were y, (W=04), v(W—0,—W) and v (W—O,—W) respectively. This might be caused by the coordination
between magnetic Cu and Oy of cluster anion, which led to the variation of the dipole moment of W—O skeleton stretching
vibration with magnetic. The 2D-IR COS under 50~120 °C illustrated that there was a strong v,, (W=0,) response peak at 920
em ', while y (W—0,—W) at 762 cm ' and y(W—0O,—W) at 748 cm ™' was relatively weak, which verified that the hydrogen
bonds formed by 4 were more than those of O,in the structural analysis. The strong hydrogen bonding made the whole cluster
anion skeleton more sensitive to the thermal response. UV-Vis DRS found the O, > W (LMCT) and d—>d transition of Cu**
happened at 309 and 558 nm respectively. TGA showed that the weight loss process could be divided into three stages. In the

first stage, the free en and hydroxyl groups were lost, and in the second, the coordinated en and coordination water was lost. At
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last, in the third stage, the framework of the tungsten oxide cluster began to collapse from 540 °C. The complex reaction of the
compound and RhB under different pH conditions were performed and discussed. The results showed that strong acid condition
was more favorable for the complex reaction and the formation of the purple complex. The standard concentration curve of RhB
was drawn under pH 1, and the absorbance of residual RhB in the test solution after the complex reaction was detected by UV-
Vis. Through further calculation, the best ratio of RhB to the compound was determined as 4 : 1. This research provided a novel
way to remove organic pollutant RhB from industrial wastewater and revealed the potential application prospects of the

compound.

Keywords Polyoxosilicotungstate; Keggin structure; Two dimensional infrared correlation spectral; The complex

(Received Aug. 12, 2020; accepted Dec. 19, 2020)

* Corresponding author

X ¥ = M

BRIk, — SR80 TR E OB 2 5061 /7 DI RIAE 2 SC, LU B 9 3 S5 T8 20000 ) KA 3 B3 o 30k 6 2 {199
AR E OG5 615 53 0 )3 T 2 SCHEAT B AL i T 9 IOV 25 1 o sy 2 R0 R TE 9% . 8 T8 00 1 3 Te s 3 28 4, B 26 78T)
Tl AT A . TR o 2 AR AR 0] ik 8 38 SO A ST AR, 4RI AR AR .

A TVE J7 P T IER TR, Sk

http://www. gpxygp{x. com/

FEMR T W], AR AR OGS0 B RIME — FF @B 70 5 7 P . A% T SR AR BUE AT 8037 54 A LUAE fl B
X CERLAE R E D AR RERS . RS0 55

A BT R A MR # D S 44 AT A B A A AR . BT IR B2 0 B2

(i35 RHEAT) T4
201943 A 158





