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State of Sulphur and Sulphur-iron Interaction in Na,0-SiO, Slags
Nobuya IwamoTO, Yukio MAKINO, and Taisuke INISHIMURA

Synopsis :

From the standpoint of external desulphurization, state of sulphur and sulphur—iron interaction in
Na,0-8i0, slags were investigated by optical absorption, electron spin resonance(ESR) and S K, X-ray
emission spectroscopies. An optical absorption was observed near 24 000 cm~—! in the slags produced in
the intermediately(Pp,=10-51 atm.) and strongly(Po,=10-%-7 atm.) reducing atmospheres. The ab—
sorption was assigned to polysulphide ions consisting of several sulphurs. Fe*-82- interaction was sug—
gested from the increase of the intensity of ESR absorption near g=~6.0 in the slags produced in the strongly
reducing atmosphere. Chemical shift study of § K, X-rays in the slags indicated that sulphur atoms are
in the form of S5+ ions in oxidizing condition(Pp,=0.21 atm.) and in the mixed state of S+ and S° in the
reducing conditions. It was concluded from these results that, in Na,0-S8i0, slags, polysulphide ions
such as S7 are formed as intermediate stage with reducing’partial oxygen pressure of atmosphere. Further,

it was indicated that Fe®+-S8%- interaction begins to occur in the vicinity of Po,=10-8~10-7 atm.
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Table 1. Substantial contents of sulphur in soda
silicate slags.
Initial additi- .
Na,O/ | ve content Sulphur Speci-
Po, SiO content | TN
? | Na,SO,| Fe, O, No.
mol?,| mol% wtp,
1/9 5.0 0.0 0.02 1
4/6 5.0 0.0 0.34 2
0.21
(atm) 1/9 5.0 0.2 0.02 3
2/8 5.0 0.2 0.16 4
3/7 5.0 0.2 0.14 5
4/6 5.0 02 0.34 6
1/9 2.0 0.2 0.02 7
10-51 2/8 2.0 0.2 0.06 8
(atm) 3/7 2.0 0.2 0.14 9
4/6 2.0 0.2 0.04 10
1/9 2.0 0.0 0.04 11
4/6 2.0 0.0 0.18 12
10-6.7
(atm) 1/9 2.0 0.2 | 0.02 13
2/8 2.0 0.2 0.10 14
3/7 2.0 0.2 0.07 15
4/6 2.0 0.2 0.20 16
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Fig. 1. Optical absorption spectra of soda sili-
cate slags containing sulphur.
a: No. 12 slag, b: No. 2 slag, c:
No. 1 slag.

No. 11 slag, d:
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Fig. 2. Optical absorption spectra of soda silicate
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Fig. 4. Optical absorption spectra of soda silicate
slags containing sulphur and iron produced in the

slags containing sulphur and iron produced in air.
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Fig. 3. Optical absorption spectra of soda silicate
slags containing sulphur and iron produced in the
CO/CO, mixed gas with Py,=10-5-1atm,
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CO/CO,/mixed gas with Pg,=10-6.7atm.

100

80f

60

Extinction coefficient

20

Wave number (x10°¢ m! )

Fig. 5. Dependence of optical absorption spectra
upon partial oxygen pressure in the 2Na,O-8

Si0, slags with sulphur and iron.

a: No. 4 slag,

b: Fe,O4 0.2 molos, Na,SO, 5 mol9, P¢2=10‘2-§"‘
atm., ¢: No. 8 slag, d: No. 14 slag. :
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Fig. 6. ESR spectra of soda silicate slags with

2 4
iron and no sulphur produced in air. H(Kgauss)
ORI D 1EH 1 24000 cm~ ! LG IRIRA A & 5 Fig. 7. ESR spectra of soda silicate slags with
ni-. & ORINE Po,=10-5latm o0&z NaO/ iron and sulphur produced in air.
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Fig. 9. ESR spectra of soda silicate slags with

iron and sulphur produced in the CO/CO, mixed

gas with Pg5,=10-¢.7 atm.
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Fig. 10. S K, X-ray emission spectra of soda -
silicate slags with iron and sulphur. (Specimen
No. are shown in Table 2.)

Table 2. Chemical shift values of S K, X-ray emissions in soda silicate slags with iron and sulphur.
. Peak .position o Initial Fe,O

Specimen |+ ST (92.9) 4°29 Na,0/510; INa,50, content Po, Content

CaSO, 110.703 —0.085 — - — —
Elemental
sulphur 110.788 0.000 — — — —

CaS 110.799 0.011 — — — —
No. 2 slag 110.698 —0.090 1/9 5.0 mol% 0.21 atm. 0.2 mol9,
No. 3 slag 110.708 —0.080 4/6 - 5.0 mol%, 0.21 atm. 0.2 mol%,
No. 4 slag 110.751 —0.037 1/9 2.0 mol% 10-6.7 atm | 0.2 mol%
No. 5 slag 110.749 —0.039 4/6 2.0 mol%, 10-6.7 atm 0.2 molg,
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SEOREOESE Y 7 A (4°26=0.013) » CaS o
b2 7 vl (4°20=0.011) & 3 F — K THZ&n
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Table 3. Summary of optical absorption, ESR and S K, X-ray emission measurements.

Partical oxygen pressure (atm)
Method Noticed peak Detectable state S
0.21 10-51 10-6.7
ESR Peak near g=6.0 Fe3+ —S2- interaction Unchanged Unchanged Increase
Optical Peak near Fe3+ —S2- interaction . o
abosorption 24 000cm -1 or polysulphude ions Undetected Detected Detected
Emissi . . 0 6+
Sn;éisu})?-ray Chemical shift Valency state Se+ — gn’d Ssmall g2~
b, BREX S A+ VORTHET S LERST DA SKe XD LEE > 7 b BRI @B AR W

. LichioT, BESED ETFO H#Lh 508, Po,
=10"87 atm CEE IR A 5 st 5 S8+ A
v DOFLE HMREWED SOL A+ VOB THEMEhT
WHZ LRIV DLBbhb. S8 A4 vORRE
¥ Na,O-Si0, %A 5 7/ CRIEFMOEFENS X b &
BlLIhoT o &, HB0IE, HRESELHE LT,
MW ki Xn EELBRS.

LU EDFERM B, FHBRIC T 5 Na,O 2 &2 5
7 DERY Na,O BFREFMoME Y L v RECT 57
HEEZBNSL., ZOX 3R, CaSO, kit T
Na,SO; BEIE Y 7 AR WT IOV LETHDHZ &, H
B, BEERME 5 ATk Na,O & 2 #8035 &3k
SO; O BRE D BINT B L &I —H A RLTW
510, SEOPFEIRVTL, CaO-5i0, %A 5 /e
TREDIRAE & DD BXEH A 5 7R ORE DO IRE
LR DOBIRIC OV THRIT 3 2 EHELEE L 5.

5. & =

B S+ W A oD FEBERITF9E & L€ Na,O-5i0, fA 5 7
BT LMBEDORE 3 TU FE L GoOMAER 28 XFR
N, EFAY IE s X0 SKL 8 O bz 7 + Dl
B X Bisedhic. APERTHEOI BRO KiEE
Table 3 iR3. Na,0-Si0, %A 5 FPOHEBEORE
RHE DA A v OFLE LILEBIRE, BESEIEL
T HEHEDT, SHoLHifb1A4 v Sy~ (Xix 7 ~8#&
EET)-S olRCHEIhsELELBRS. Tib
B, Na,0-5i0; H R 5 7 T3 SY BV REED R E S h
MR & LTSI G . Felt M4 12 82 1 4 v
IR TH B L Fed -5~ {EMFRAVRAE L, TOHEAE
eI Na,O-Si0, %A 5 7 ¢i3 Po,=10-6~10-7 atm
TELIRLDDEEZ BN,

TeHEERTERD ORKEHoTEELET.
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