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Determination of Sulfur in Basic Slag.

(Study on the chemical analysis of basic slag—III)

Synopsis:

Shigeo Wakamatsu

This investigation was undertaken to find rapid and accurate chemical methods for the

analysis of basic slag.

In the report (III), a simple combustion procedure and spectrophoto-

metric methods were described for the determination of sulfur which are contained in basic slag.

Combustion procedure: weigh a sample of 0°3~0°6 grams in to combustion boat.
is covered and preheated in the combustion tube for at least 2mn.

The boat
The tube is stoppered

and the flow of oxygen (800 to 1000 ml. per 2mn.) started through the train. A temperature

of 1350 to 1400°C is mamtamed in the furnace.

“The combustion gases (SO:, SO; etc.) are condiicted into the absorbing solution.
of H:02 (0°19) and 10ml.
of F—, sulfur may. be determined by titration with 0°0IN NaOH.

absorbent consists of 50mi.

The
In the absence
In the presence of F-,

of CuCls (0°009%).

sulfurs is determined by titration with ‘004 BaCl. using sodium rhodizonate as an indicator.
Spectrophotometric method: 2-gram of sample mixed with 20 gram of Na;0; is fused, the

product is extracted with water.
30ml. of Fe?*-HCI10, solution.
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Make up to 100ml. with water.
Measure the absorption at 380mg in lcm. cell against the blank.

Pipet 20 ml. of solution. Add
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BRCEIRERESH L, RARDOITE L HeSiFs 24K 7 5.

3 SiFy+ 4 HoO=H,SiO+ 2 H,SiFs

DX S5 LU THE HeSiFs LS TBRINEE 25 ml 1T
SO~ D—EEZMZ, 24WiEE (2) Okt L
BOTe Y VBT MY 9 ARIEREL LT BaCly, &
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Table 1. Determination of sulfur in presence
of Hz SiFe
S added Found
(mg) ' 0°04N BaCl; used "
(mi) S (mg)
2°60 1*65
165 260 : - 165
; 259 ) 1°64
5+20 3+30
330 5.18 3°28
520 3°30
7°57 4°80
4+84 765 4°85
7°60 482
HSiFe »HFT5EHE, B & D X 51T HeSiFs X

H.S0, * GiSFBR BB T H 5250, ThEEED
NaOH SR THET 5 HIETIE, VHL BLIEW
EAE LN D2, AR IhUE Table 1 KHBHX 5T
H:SiFs R/ {HEMELFLWESEONRS. L
MOT, 7 o{bEEETAMEROS A ERT HHE
3, AECINEEESARTHDEELOND.

HERAE ] & (mi) —0°04N (NHy) SO, HE¥EWR{#F A & (ml)] X 00640

S (%)= & *t
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TeRAECREERMECETORMEZEL, BELS
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HZE. Lo oC7wa—viRMa%x 20ml & L&
AR 50ml BBV T EMB LBETHS. 7
U3 — v it & BaS0, Dk T A RS IT 7
D, ERBTAREILKS.

(2) KOH THHITL SV, Pfakk v LinsRic
KOH BlEnz 5z L, ZHIRIEECHhIETED S
& (NH,)2-SO, FREEWIC X BME SV L pH AL L
D, AFALy FOFREIEEL, &KEOHFEiHE
5P bThHS.

(3) BaCl ffiixHE VBRICANTER L, o
DY U O RBRIRTF L, THENRTAREICRS.
4. ERFEEOSHE

7 v {tE B LR FE, SXU7 vl
ZERTHEEMBRFERDOS ZARBEC I > TE®RL
JoékE 2 Table 2~3 TRT. :
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Table 2. Determination of S in basic O. H.

slags by NaQOH titration method.

NaOH tirtration Gravimetric -
Sampl method* method
S (%) S (%)

Basic O.H

slag 1 0°233 0°235

4 2 0-138 0°*135

4 3 0°201 0+197

4 4 0°-220 0°220

Table 3. Determination of S in basic E.A.F.
slags by BaCl; titration method.

B_»aCl; * Grav}—
Sample | liration | metrie | Remark
S (%) S (%)
Basic E.A.F
slag 1 0-078 0°079 CaFq 6'23%
4 2 0°254 0250 CaFs 7°60%
4 3 0+295 0°297 CaF: 5°93%
” 4 0+*350 0'353 CaFy 8°319%

* Average of three determinations.
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EHTHOT, ERETEZAROEBEITIIFIRIES 5.
BETOSODEZIZINLOFEFERTH T 133k
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BERe LML TWEW.

Lsl, BB X 5 ICREEIc 2 RIS b 5 Bk
X AT, fiif, REICBRINREEITL D SOERPBT
ENTE, BARREENCTHD.

HETBERO S HRINEIRIT X O TELT 5 EIY
THEZ BRI LciER, Fea(SO04)s @ 380mp DEEICE
O HWIERIR T, LHERESIRED S OBOEEEE
BHOARERZ EEH W L. X2 TZoFEEFBL
TEFEROS OERBERHIL L. 1ok, LOHED
FEWEER I T O LE, TERRR EITIGH LcERic>
WTRBICHEDLCHHDT, T TRELLTHRE
FiCcH LR ou»w Ty 5.
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(1) # ¥
Na0;s
Fe-HCIO, i##E: EMEsk 5gi1c HCI(1+1) 30ml %
nx, hgAsET 5. (ZoHE X DE #gkhizS%
EETHIEY b2 CHE/RINS.) Thic HCIO,
(60%) 30mi %jnx, VE-OI3EFmMEALYY 10mn i}
Ei HCIOy HiEZR4E X8 HCl 524 IRRT 5.
WHEMZIK 20ml AN IREE B Lcob, HCIO, (60
%) &Iz T 500ml &4 5.

H.SO, #ifltim: H,SO, (WLE 1°84) 10ml ok &hn
2T 11 E2T5. ZOEHEKDS4ERIL BaSO, It &
HERIEIC X D THRET 5.

(2) % &

SIHBEER: BNV icm DSDEFHETS.
2. oiriRE

S 2g % Ni vy RiCiEs 9 & 9, NayO: # 20g
EMAXEMLZOL, BHRT v 7 VFR TR
T5. (ZOIWN—F —FFHWELBREIH ABDS A
BAT S BENhAEHDH.) 700~800°C Ty Smn {FEIL
xR ok0t, Mz b HT 5. 1K 50ml dic
AR VYR TE AN, REWEZBEHTS. v RER
DIELDD, MEEL T 2mn E#h LiiF|D Na0,

BT S, WEER, ERERILT L L diT 100ml #

AT TAARANERECAKZINEAS. XLk EE
Db, BECHETRBL, Bl D 20ml & ERECS
WL, 5s0m! #» 27723z Ah5S. Zhiz Fe-HCIO,
WW 30ml %2 EREICIABD. Crs* %af+5iBals
H20:(30%) 1~2 @& MARTT 5. #iR% 25+0°5

C SCIITEREIL, EEBE (ffFcov THED ZER

FERIZABELA-30.) B E LT, 380my dif
RUIKTOEAELZHIEL, 0, UDERLTH 5K
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D X 5 ic Fea(S0s)s ORIRMEAIE 300m g f13iF
T, EFEOH/E®~DTE, VWThd ZOBIOH
BT IERIOHREBIEOHFOD LI, MED Fe
DEERITEOTVD. BHEILECKERD Fel* OfF
TEODLL, PROSOEREFOLLDOTHS. ik
DA D 300m p HEOEEEZRCNIEX DDSEDS O
EENFRETH DL EEZONDH, 300my (HEDOEE
Tix Fe-HCIO, OB HKETs hBERBELKRELD
&, BRSO EDEMRLELLLLDT 380my
OWREEATHL L L. 380mp OWRERVD
Bea, 0'5mg BLEDOSDEEISARETH 5.

380mp DEED D & T Fe-HCIO, DUIIET <
TP TSOEEDOTEL R LA WEETH 5H, Felt
¥ X HCIO, OB WHA L CEREIEHETELT 50
i Fe3* 3 XU HCIO, ORMEREC—ETHBT L
BLETHD. Eic, PobEREROWERZ 25+£0°5°C
OEPANAEY T, ZOMANTRREESELTS. L
2L, —EDRERTHEEE O LEXEFTKT 12h
BET TRERERE(RIEEED bhikrok.

(1) BREROER

Fe-HCIO, ##E 30ml ¢ H.S0, BUEORLA DR

T OKDRDICAN, 50ml L L7cHED Fig. 1 & E—

HEEIELNI.

(2) HBosfzic 5Tk

AFETER SO~ ZKifo Felt X XU HCIO, o
HFOD LIC Fea(S0)s & LTEIEEHAET 20T
HDH, HHRO X 51 Fed* OIFREMBRL D & B
PZETHOT, WEt2HML, RAEho S 2Ll
SO~ & L7cDb, Fe OFEEDTBELIHEE, H 51>
U Fe #48L, IBIK—EFEED Fe 2z %5
Wb B

L7chioT, AEEEROS OERICICHT 5854
AEOZ BT Vo ViEREIhE, Fe O FRE
X TERTHS. £ T, AETHE NaO: CiFRL
THEERZFAL, 2¥okitE Tk ok,
~ Ni s Kic Table 4 iR Lok OIRIEMEIRIE 2
gEEPVED, TRIESEEREMD FeS K, HX
V' Nax0:20g #inz X <igML, BT, 2. &WHgEE
LB oTREBLSEERTS. ZOFKR%EZ Tableb
R ‘ ‘

Table 5 45 X 5L, SENTLK#HE (0°02mg) @
BERERESTRCERTE VD, SE 0'smg Lk
T, BEMETREFERBEONA. ZhitX o
BE 7 vh ) BREC IO THETE, S wl
CSDIEMB L, »oFe tORMLREETHD L E

Table 4. Chemical composition of basic O. H. slag (%)

T.Fe SiO; Al;O3 MnO CaO

MgO P;0; [ s Cr;Os Ti0,

10°25 20°38 1°51 7°55 45°10

542 2°30" . ‘ 0°053 | 1°83 1+05

(S & LT 5~60mg) #hnx, E5HI/KE INZ TEM
© e B0ml r LTERERBEEEEL LT 380my OEE
R DERERR )

Table 5. Recoverey of sulfur from known

samples of sulfur.

15 :
o LR R ER L - ///

7z. ZOFERVIFig. /
LIRRTEOE, & //
EREEATESHE
#L7n 0 Beer OFE : //
BliC L7chs 5 DR
B Hiv7c. 00 30 4 % 60

- f53, Na0:20g S (M9/50mL)

Z Ni oK » Fig. 1. Calibration curve for
2.
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(3) FHERHSORE

FEED X 5 wERlE NaOq i X o Cigih o fig U, 1EK
THBHT 52X 2T, Fe & & %12 Mn, Ca, Mg, Ti

HETLT LA OTHESR S, Si, Al, PO, i ¥
AP A B HBIHE L3 Sl oz, Cr 13 HeO:

THTT DI LTI DTIHERH LT B LN TER.

ZDfh, Co2*, Ni2+ Cu2*, AsS+, Mos+, V5+,
Cl-, NOs~, NHy* % Xic> WTRR LR, hb
D5b, Mob*, Vs+, Cl- XU NOg~ M &
7. :

4. »;nA440>§*WTﬁJ

BB X2 TEFERDS ZEh L 7cfiit % Table 6
iR

Table 6. Determination of S in B. F. slags by -
spectrophotometric method.
t Spectrophotometric G_ravimet-
Sample method ric method
Absorbance S (%) S (%)
'0°053 0°56
B. F. slag 1 0°055. 0-59 060
0-055 0°59
0130 1°38
B. F. slag 2 0°129 137 137
0*131 1°39
0150 1*59
B. F. slag 3 0°148 1°57 1°60
[ 07150 1*59

Table 6 LA % X 51, AEREFEOTLL, S&
AROKMECERBCERL, FREXSBFLER
BB LHNTES.

SYTFREREMVIHY 30mn T, BAEEE (15~20mn) &
L Td, L THEESKR .
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2. BekEEns
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AR E NaOp TSR L Db, RKTHE
f#L, oal, Fe xoMoiL7 25T 5. zow
Wiz Fe-HClO, #it2 iz C SO~ % Fex(SOys &
L, 380mu DERERT S RIWEAIET 5HET, &
fEbfBTTY, HMAERME DY 30mn OERMT
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