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Fig.1 Raman spectra of sodium aluminate solution with

different alkali concentrations
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Fig. 2 Raman spectra of sodium aluminate solution with

different acetate concentrations: (a) Sodium acetate solution;
(b) 2 g/L CH;3COO; (¢) 4 g/L CH;COO ; (d) 6 g/L CH;COO ;
(e) 8 g/L CH;COO; (f) 10 g/L CH;COO
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Table 1 Raman peak parameters of ion clusters in sodium

aluminate solution with different acetate concentrations

pacemte/(gL*l) Wavenumber/cm " w/cm Is5/ 540

540 71.19

2 4.94
625 30.64
540 69.75

4 4.96
625 30.12
540 67.51

6 4.98
625 29.95
540 66.58

8 5.01
625 29.69
540 64.95

10 5.03
625 28.73
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Fig. 3 Viscosities of sodium aluminate solution with different
acetate concentrations
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Fig. 4 Relationship between Ign and 1/7(a) and relationship
between Inx and 1/7(b) in sodium aluminate solution with
different acetate concentrations
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Fig. 5 Relationship between viscous flow activation energy

and acetate concentration in sodium aluminate solution
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Fig. 6 Conductivities of sodium aluminate solution with

different acetate concentrations
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Fig. 7 Raman spectra of sodium aluminate solution with
different oxalate concentrations: (a) Oxalate solution; (b) 1 g/L

C,05 ;(c)2g/LC,05 ;5 (d) 3 g/LC,05”

Abf 20, FRIE SUNPUS B R A K B —OH
SRR EFRLE 3000 em ' PA_ERIZER, TTLARE
918 cm ™' AbJ2 C,05 HIF B4FEIE. HIZk(b). (o) (d)
FR s BIUNEERARIRE N 1. 2. 3 /L ARERANIA R IT
bRt RS 430 em ' 540 em 'y 625 cm’!
918 em ™' b BEABERENIA W b C,05 WS M,
430 cm ' Kb UETR IR/, T 540 em 'y 625 em !
F1918 em ™" AL I SRR HTIG K . 918 em ' Abfly &R
KA C,05 WREEIZHE N, 1 540 cm™',
625 cm ' ALUGTR BRI R, LI K A DR — T A B
TR AR VK FE (38 b0, DY TH & AI(OH), A1 R &
ALO(OH);™ # &= &0 BA B4, [FIH 54 WL &5+



529 B S W

T, S AP TR RN R T S R 1045

CH3COO™ S 45 R4 ¥ Y 485 40 5% W0 1) o 128 33 %of B 40 #
A H1 C,0;” A7 1E 3 4 | -F A(OH), 1 ALLO(OH)¢~
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Table 2 Raman peak parameters of ion clusters in sodium

aluminate solution with different oxalate concentrations

Poxalate/ (g'Lfl) Wavenumber/cm™ w/cm Isps5/L54

540 125.78

1 3.20
625 30.03
540 84.31

2 3.38
625 29.08
540 78.99

3 3.57
625 27.52

P 8 FIT 7 A EE R B s 0 1 28 P I e AR R B f A
e, M 8 Rl AR H, SEAM T, TRIRIK
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Fig. 8 Viscosities of sodium aluminate solution with different

oxalate concentrations
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Fig. 9 Relationship between lgz and 1/7(a) and relationship
between Inz and 1/7(b) in sodium aluminate solution with
different oxalate concentrations



1046

hEA O RYR

2019 455 H

FESFRIIREERI G R, FAEZRIE B E 7R 5T 1 5
FRAR IR (1 /L <poxarae =3 g/L)~ HJF (323 K<T<368
K)RHE R B2, ) B/ — ik AR 2 R/ FE I B
=gy
7=7.8656—0.13707+7.0859 X 10*T°~0.1364poxataret
0.04920 xatare “4)
HE 10 AS[RI B RRAR IR B 45 R AN VA Vi P 5 2R 1
LATLLE Y, BEE IR BT, SRR TR
F 3 3R A . 0 bl SRR R 45 BRI 45 K (1 5
i A AT 52 A HLBH B8 4% CH;COO il C,05™ A4
TR BN VR AL PR 5 2R A0 o

119
117 +
£
(&)
v 115
g
<
113
111 1 1 1 1 1
1.0 1.5 2.0 2.5 3.0
pacetate/(g'L_l)
B 10 AR B ER AR BE AR ER B I L 3 28

Fig. 10 Conductivities of sodium aluminate solution with

different oxalate concentrations
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Effect of organic anions on ionic structure of
sodium aluminate solution

YU Hai-yan, PAN Xiao-lin, WU Yan, MA Lin

(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: The ionic structure of aluminate anions and the physical properties of sodium aluminate solution with different
acetate and oxalate concentrations were investigated by Raman spectroscopy combined with the physical properties of
viscosity and conductivity test. The results show that the tetrahedron of AI(OH), is the basic form of aluminate ions in
low and medium concentration of sodium aluminate solution, and the dimer of Al,O(OH)g~ exists with the increase of
solution concentration. The contents of AI(OH); and Al,O(OH); in sodium aluminate solution increase as the
concentration of caustic alkali increases. The Raman characteristic peak of czo?( and CH;COO ' in sodium aluminate
solution are 918 cm ' and 931 cm ', respectively. The effects of CH;COO and CZOi' on the structure of aluminate
anions in sodium aluminate solution are basically the same, with the increase of CH;COO or CZOi’ in sodium
aluminate solution, the contents of AI(OH), and Al,O(OH); increase gradually, and Al,O(OH); transforms to
Al(OH), at the same time. The viscosity of sodium aluminate solution increases and the conductivity decreases with the
increase of the CH;COO or Czoi' concentration. The calculation equation for viscosity and viscous flow activation
energy of sodium aluminate solution with different CH;COO  or c203( concentrations at different temperatures are
finally obtained.

Key words: sodium aluminate solution; Raman spectra; viscosity; conductivity; organic compound
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