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Table 1 Characteristic X-ray diffraction peaks of sodalite and

cancrinite
Zeolite type Crystal plane indice d/(A) 26/(°)
(110) ~6.34 ~13.96
SOD
(211) ~3.64 ~24.42
(110) ~6.36 ~13.90
CAN
(300) ~3.66 ~24.24
C1:[C211/(C11()+S110)]/0.024804 (3)
Co=[Cr11/(C30015211)1/0.017963 )
C3=[C101/(C110tS110)1/0.017895 5)
Cy=[C101/(C500t5211)]/0.012961 (6)

X Copys Cron NEBEEAT(211)s (101 T % R AT 5
WEFRI SR s CrotSo NS A (110) 5 77 (110) &
ATHTIERISREL s CootSa AESERA(300) 577 8A (211)
AT 5
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Fig. 1 Effect of sulfur ion species on sulfur content of S-DSP

(a) and sulfur removal rate (b) (100 ‘C, 8 h)
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Fig. 2 XRD patterns of S-DSP formed under pre-desilication conditions (Na,O, 230 g/L, & 3.0, SiO, 18 g/L, 100 C, 8 h):
(a) Na,S,03; (b) Na,SOy; (c) Na,S; (d) Na,SO;
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Fig. 3 Effect of sulfur ion species on sulfur content of S-DSP (a) and sulfur removal rate (b) (260 C, 2 h)
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Fig. 4 Effect of initial sulfur concentration on mass fraction

of CAN in S-DSP (260 C, 2 h)
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Fig. 5 Effect of transformation time on mass fraction of CAN

in S-DSP
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23 EMBTFHRANSAEMHERCHNEEXR
NBA S B IR NNEEE 5 S RE A LR P
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8 h WA T AN (LL DSP- 1 1848), F kRS
HI 0.125 mol/L Na,S,0; 5% Na,SO4, 28 J5 43 HITE 100
140, 180. 220 1260 CHALKM 2 ho £ 2 FrolN
DSP- [ 7£ 100 ‘CHALJG =Wt & BRI Si0, & & .
L5 AN NaS,05v NapSO4 Ji, HeAb Ja =4 i &
FP R K 0.37% 0.22%, I Si0, 73 HIH 1.09 g/L
I AIE/NE 0.62 g/L 0.6 g/L. B 6 i A DSP-1 K&
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LR a IS H FRK, B NSREN . 45

2 DSP- I 84k rb i & EAE Si0, &5 (100 C)
Table 2 Sulfur content of DSP- | transformation product and

SiO,concentration in solution (100 ‘C)

Transformation w(S)/% p(SiO/(g' LY

condition BT AT BT AT
Adding Na,S,05 0 0.37 1.09 0.62
Adding Na,SO, 0 0.22 1.09 0.60

BT—Before transformation; AT—After transformation.
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Fig. 6 XRD patterns of DSP- [ and its conversion products
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Fig. 7 Effects of transformation temperatures on CAN and sulfur contents in S-DSP: (a) 0.125 mol/L Na,S,0;; (b) 0.125 mol/L
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Fig. 8 Linear correlation between CAN and sulfur contents in S-DSP: (a) 0.125 mol/L Na,S,0;; (b) 0.125 mol/L Na,SO,
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Formation and transformation mechanism of
sulfur-containing desiliconization products under
simulated Bayer digestion conditions

LI Xiao-bin"2, XI Ya-wei" %, WANG Yi-lin"2, QI Tian-gui" % LIU Gui-hua" 2, ZHOU Qiu-sheng" %, PENG Zhi-hong'-*

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Powder Metallurgy Research Institute, Central South University, Changsha, 410083, China)

Abstract: The formation and transformation mechanisms of sulfur-containing desiliconization products (S-DSP) were
studied under simulated Bayer digestion conditions by analyzing the phase and composition changes. The results show
that the sulfur content and desulfurization rate of S-DSP decrease following the order of SZO?, SO?{ , SO5” and s,
Meanwhile, S,03” and SOi’ markedly promote the transformation of sodalite to cancrinite. The sulfur content in
S-DSP is linearly correlated with the cancrinite transformation rate, indicating that the S-DSP forms through a nucleation
and growth process. 63% of the total sulfur is removed from a simulated szo§* -bearing Bayer liquor (po(S)=2.4 g/L,
w(S)/w(Si0,)=0.13) by incorporating sulfur-bearing ions into desiliconization products. This progress provides a
theoretical basis for the treatment of high-sulfur bauxite by lime-free Bayer digestion process.
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