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1A XBIOTIITT7 +—ICEBBFERTY
RHAERTHRERE A 1 OEREFIER

AN B B ORR*
(1985 4 12 5 27 A2mM)

FFEAS 72 KB L THRBHEBEDZEENS REERBO BB LEYWA 4V %, FEEIC REET
RHELLFE LV DI, 2 vEBEERECERBL» 5 bEIMECRDS BESES LETH
5. FLT, AFAVEBEHEBBIIBERREBC X - TCEETLIFEOEARZRN L. AEIC X 1T,
HpEER 1 A v (SO:27), Bk 4+ v (S2-), FABEEA A v (S:0:27) 28 15 4 o &Erf ¢ FE
CERTEA. BRABHEABWAPO 50~100ppm 0% 1 4+ v 0 ERHMEERIFC, HANEERE (1=
10, R.S.D.) wkxhxh 1.98%, 0.36%, 0.66% TdH-7-. HIFERAF/BHBEIOELF v OER
RRIILZEIWHRE X —HL, BHBEPOMORS OEE IS I Rr ok, X, LY 1 412

BIIRICHBEShIEIH LI 525, SO~ ZELIAMIKICE T S0~ RO S mZibxw, M

BERCOHER TS ERTER.

1 %

EELTHS RWEFAS 2% KeB T, BRE
ORFETE. CoEBL, AT IhREETSHEARE
AT IO LIEEH M+ v (S27) EAKIGL
TEMWEH 14 v (S:27) AR THLDE EX b
H. XZD S:2~ 1k, BRMIEZFCEREHTF A5
BAAY (530:27) leELeBb+5. zhbof A4V
- DEFRIERCIEE T, £ 4 v B - B
ERETEXDHENDEC /5,

MELAEWA A VOBER, BB~ AF Y 7
EDOmAALESEMEZFER L, MBEEEYWA 4+ v HE
DEEZMIRCTa v BB EEREC X TERTS
FER—RTHBY. X, 14 VBB IHE L
2 U RBEE R EDRLIY, BB\ WERRERERR
TRV BEMEBERC X - CEF A5 7BHE X H W
LIcHRED Ie XA bRS. L L, {L¥ESHkiEe
HEHETRED 1 5101, ARECKIGECE I
HEAWA A v OIEERRERCIIE I s\,

TTT, A VRBHE-BERHEY 2Kk LT3
Whrm=1t 757 4 —D@AERASRI. ABETII,
S0,2-, S2-, S,042~ KX S,2- DEAF vV ENFRCE
%ﬂ'?ﬁo 7.
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211 #ZNBINHRREHE 1618
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S2- fRUES R (1000 pgS/ml) : FE{b+ + ¥ 7 A (Na,S-
9H,O) om0 XEBH2 KCHEML, FETESERY
71.5g 2B VB> THOPUDBEEFLRIAALTHEL
7R 1l ZEMT5. GRORE, avEREEY ITX
> TCTREZRELTHVR. -

S:04%~ BREEH/W (1000 pgS/ml) : = A FHEEF + V¥
A (NayS;04-5H,0) 3.87g % & » B - Tk 1000 ml iz
BRTS. avEBEERY ITX > TEEZRELTCHY
7o

SO~ HEEHE (1000 pgS/ml) : FEEKEES + U ¥ A
3.93g RV »T/K 1000 ml IZiEME+ 5. (O
B, avEBETEY CX - TBEXRELTHW .

Si2- BREEEwE (1000 pgS/ml) : L7y E=v 4
[(NH,),S-S,] i## 10ml #7ve=75 (1+1) 100
ml FIZ5RL, AT5FwT 1l 235, FHOKE,
HiEB >tV vazimz S:2- 2 $2- RO S,042- 1T
3&“2, aviﬁ%ﬁin IZX »<T sz_ PE (sz— 2
BT 5BRIEEYr ORBRETER) 2EELTHVE.

B4 valpls (ClRE) : A »h A2 A (4 v
Bilg No. 2630, ZZ{REE 4%, =R, HEFE 620pm,
E 100kg/cm?, # 5 A (49mmx100mm) ECTALEH
10 g.

wEEaE (1) :0.5M RSEEF + Vv A-10% =% /) — 1
(pH 10.0) %¥&.

EER (2) :0.5M WEE >+ Y A-10% = 2 ) —
n-2.5%X10-4M HEREEEF + V7 & (pH 10.0) #¥.

BRERKGHEK : 2M EEE-10-4 M GEER R E UK.
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BRNEE 0. 1M 7.9V 7vibs ¥V v &A-0.1M
TZ2mrdT7Vvibr U A-O0.IMBEEy VY A-0.1M7
VE =T IKBE. )

2.2 ¥ R

BEREBAAVERIe< 7/ 5 7 (Bx# 630-C
) HWRE., FEEBR, SPEEHERCRHEEHERZE
UIZBRT Bz LCE D, AOBRBRA A OERHN
TRETHE. ABETHRE LEAKRILEY A+ v 0%
&1, REBLEYAA v 244 v HEBIRICTI VHEEIC
SBEL, BRBRCHAD 14 vx LTS HEBREZIE
SLTHBR: OR{EETRIGZAA T >EBMNER Y
FErPEEACER L. BR7r—vLld, 1+ VAR
EE2NMLCEREBLZFRIRENNR L REMEARE
EHBLEDOREVE.

2:3 EXEFITHRE

A 4 vERBBIEYFETA Ly 7 2 CHARHER 0.5
ml #EAL, » 7 ARE 50°C, HEKFE 60ml/h,
RIGHE Okt 15 ml/h, BREEA 0.60V vs. Xf
BOEFUETERFLAYA A V2 BEEETS.

3 BRRUELE

3.1 FHRGEORE

3elel EMEAMAR ZhE T EBIRELEWDO A
FVRBRSECIY, BT vE=T LY, BRI Y Y
A, (LN V2 A9, EHALF P Y Y AD, HEY L
DEBR AT BEN DB, 2Tk 80,2, 87,
S:02~ DHA + v O HEHPCHY L E2 bhi-fHfk
FF )Y AROBBK () EROCTRE L. BT b
Y)Y ADREREDDLERAFVOBHERD S LA
Tx7. L, 0.6M LI ETCix SO2-, S, 5,042
D&A A v OHESBENRERC LD D, 0.5M A
BL TN, =& 7 — AR 5 {EBs IE D 7o DI ERIN
L.

3.162 HSLME  40°C LI TCiE, SO.2-, S2-,
$:0:2~ DK A+ vV DL RFEELC oo o, 50~60°C
DRENRFE LT Ichs, RELAWA 4 v OBRILHIER
O o v RBBIROM At 2ZEL T 50°C ZFEA.
FOMD &ML, 2.3 R £&EFFHL T
7.

32 HELEWITOTM

3¢2:1 SO2-, S2-, S,0.2- OM HIAVDY
r= b 75 AREEREY Fig. | @Rli. £hTho
44 i, SOy~ 5.8 4y, S2= 10.0 43, S,02- 14.5
OB CHEC BT & 1.
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Fig. 1 Chromatograms of sulfite, sulfide and

thiosulfide ions in standard solution
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KT 1000 £ FRL, 2-1 R Ui () 2w
THIE L7 e~ 75 a% Fig. 2 KRLI. HED
St-, HED SO~ KU S;0:2~ D& 1+ vHKRHIh
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RORSOBEHRLAD RIS, oT. ®-T, 527 &
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Fig. 2 Chromatogram of ammonium polysulfide
solution :

(NH4) 2SSz : about 1pgS/ml -

S, DA F VIBEEY WO THdK, £
b7 v e=v ABEKD 1000 fEHFABK 100ml i
7ve=7K 1ml RUBKHE lg &HML, 75°C
T¥ 30 HREINBAELYT, S OXKEoE S
IR TI7r~< b 75 ARPELL. WERKEY
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Fig. 3 Chromatogram of ammonium polysulfide
solution heated at 75°C for 30 min after
addition of elemental sulfur

(NH4)2S-S; : about 1pgS/ml

Fig. 3 W L7, #Hib7 ve=7 288L, *ET
HHALT v & = 7 ADMKD B EZT R hRicwT

(NH,),S + H,;0 &= NH,OH + NH,SH

K

NH,SH < NH,+ + HS-
K

HS- — H+ + S2-

Lo, S UM BBD S~ REATLA. fts
T, ZOBRCHMBELXRM T3¢ Xb, kg S-
BRARD X 5 S:2~ wHik+5. Fig. 3 s r—=<}

NH,SH + NH,0H
+ (1+%)S = (NH,),S. S, +H,0

77 A, BRED BINAEY ThitEBE& D sr~<
77 & Fig. 2 W~ S~ 13ZFLL B4 L, S*- »
S22 BT ARIGHWEAL D EEL bh3. Fig.
3 BNt S;0.2- 1% S~ KUF S,2- D—ERHZe
KBEeZT b0 L EL LR, S OBIDPCEE S
BRaDe— 7 3BHIN o, ZDEEMD, 10.0
DEENTEIE— 2712 S~ ©XB3DTHD, S22 it
1AV RBEIRCHEIN, BEERQ) AV 58S
HTCRBBCBHTERVIDEELLRS.

2T, BIRCHEINRC S, ZBEHIR Sk
DWTERH LT oo, TOREE, Bigho S.2- gk
BAAVvERIGZE, 5,02~ RECELTHEHIES
FHEEZRWIE L. Thbd, RUCHEER(1) 2w
TAEPD SO, S2- RV 8,02~ OF 1 + v EBHH
X, P LBEEER (1) @ 20 ppm HYOHEGHEE 1 A+
VR GAIEHRZ) BT, S: % S,0.-
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L7 V==Y ABED 1000 EHERELZANES
CERAEC o THME LI e <t 75 4% Fig. 4
WiR Lz, SOg2-, S2-, S,0,2- OK A F 13, BHEK
(1) DZERCB5E &L AkER2E L. A%
10 3Bl e (1) 20 ) e h 2D X
TH 23 yOfLEY LBRBIKR (2) hOHEREEA + Vi
SLBEXBEKQ) O X—2A514v L LTHEIR
To. £OR’, WHERE 31 SofrBcit Fig. 4 wind
Fichh€— 733z, 2o ©— 2713, BEREQ)
o THIBPRFRED AT THEINR T S,2- 4,
BRI (2) POFEGREEA 4 v EXRRD X5 RIG L TAE
B L7e S;02- KUY 82 rEx HbhsY.,
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Fig. 4 Chromatogram of ammonium polysulfide

solution obtained by the eluent exchange
method

(NHy) 2SSz : about 1pgS/ml

REZ S:2~ OREEELIRZZ L XBRRE, £
7vE=yAD 1000 EHEFKBKCHERES P Y ¥ &
BRHEREE 1 A Vv REXH¥AE ¢ 100ppm ic?
L) CHRMAR L AER Y, FNEAE b LEHE
CXoTHE L7 e=}t 25 4% Fig. 5 ©wmRL7-.
X Z DRABHER % 50°C T 50 L RIInE AR L% il
ELIRRY Fig. 6 wmLi. Fig. 6 D2 u<t s
4% Fig. b ImH, SO~ BRT¥ 8,2 D — 7 HUhX
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Chromatogram of ammonium polysulfide
solution measured immediately after ad-
dition of sulfite ion, obtained by the
eluent exchange method

(NH4) 2SSy : about 1pgS/ml
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Fig. 6 Chromatogram of ammonium polysulfide
solution heated at 500°C for 50 min after
addition of sulfite ion, obtained by the
eluent exchange method

(NH4)2S-Ss : about 1pgS/ml

i, MRTAHZ LR X5 T S5:0:2~ DERRIGHEELC

EF LT EBERLTVS.

50°C D% 120 1T - 1B O TRERIC 7
g< bt 75 ARBELLY, TOHFIFET Sz OE
— 23 B Shith o7, DEDRERNDL, Si*
i 50°C B L 2SS ah e lBE IhTEY, X
S.2- B H-EAER, LRGN D BB 4 VIR
BRI FELTED, S22 & SO Lo R
BECITNB EEZS.
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3.3 FW{LEW1F 0 OERM

3e3e1 S LLTERESHhBZ(TE 5 %1k
HOMETERETAE, S ZHLEH & U TRy
LB 2 v ERETHHEY A ShS. Ak
T S,2 AHRETHBETE, 332 THRNBLIOK
S:2” R LTW5 S~ L EEORRILY, WED
AEMNRDBAB. —F, XETIX S:2~ 2K T2
St- 3 S.2- gEA 4 vELTAA VvRESRCHEESL
51, S:2- OHRFEOMEYSZIT IR 1AV &L
THEETS S~ DANEEBRNRLIL->TWDHEEZLD
ha. #-7T, S22~ BEETHHRL, FECIBE
B EFEI P W HAEELYR T L s. KR
AL HTE: L CHL BF A 5 7 BHEH DO S~ O
BEDZE(AS*) L#FETH S22 BLHABEKRCHS
370 nm 3135 BKE & O HEIM: = FANK. BRY
Fig. 7 wiRrLi=4%, WEO Mg BiF (HEFRE r=
0.9938) TH5HZ LAHERINT.
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Relation between sulfide ion concentration
which is obtained to subtract analytical
results by this method from those by titri-
metric method and absorbance of poly-
sulfide ion at 370 nm -

CA : titrimetric method, LC : this method

Fig. 7
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XBEAEL, S22 HAAvesarBicEEIhs
Ezbhbicd, dLEE BT S &t S,2-
MERR L1765, —HEESIEEY 2 X5 BE3,
S:2~ & SOz2~ LORIETHERTS S:0.2- HEET
BHE R E o TWBIodIE, S~ &1 4+ vkl
BTHEETHBIBE L OMBEHINEENRERD. o
T, KEWC L% S:2- DEEMEIIFESITEY wHRT
EEZRTC LI BN, S OEEER by HTEY
Lo TEDTVWBLDEHEDERMED KL TE
Vo ek, RO M@ HIEESPTEY W X o CEEREE
HIRETHBECE, EECHACLSHmE LTULE
Bl X5 &35 S22 2R THMEEEYRrD S
L S LoENREYULLLDOERAWELERSS.
3e3e3 SO,2-, S%-, 5,02~ OERMPHEE - MAF
SO;52-, S,052~ IXFiEME T 100 ppm, S2- 3 50 ppm
DIRESEERK S, 0 EEELTEELE B
BEEZRD., - 7@InbRdI SOz, S B X
8042~ DFA 4 v DIWEERZE(R.S.D)X, ZhE
h3.77%, 0.36%, 0.66% THhHbh, v— 7EE»HRD
72 8042- » R.S.D. 1 1.98% ¢, \wTFh i EERHET
RIFTHo 7z, S052~ RS- 3 ZeKmMIb a3
REETH DN, HIC SO~ RFFRBWROBECAK
ETEMERLLT. WTFhOZAF viDOWTHEE
BREOEREIRFTHY, 1~2ppm BEOHEIR ¥
TEBRTE . X, U EoBaEREESTOBIv v
ok 0.5V L1Liohs, BA4AvDrze=t /5 A23E
Bk LT B sl Ly ok 0.1V E1LTh
+AERATE, 0.5ppm BEXITOZE M+ 2ERT
%, EERRERBL 5.

3e3.4 5.2~ OERE ARBEHFD S22 BEL
HABSR whsd 370nm wki}sd BHELI7e< 7
Famb 8,20 L LTHIESh 3 ¥ — 7HK & D%
BN, KERC LD S22~ OFBEHCOWTEE L.
FR% Fig. 8 WL, mEMERGCHEENRD
bht:., WEDOBEFRRE, S22~ ORWEBERCh-
TEHFEXEL, HRELRIFTHEDEZAH1D, Kk
X S2 DEBCTABATEDZDEE LS.

3.4 EREEERER

HEBOEBAKTE AR LEF A5 7 (BHELE
B : T.S 0.760%, S 0.025%, S as MS 0.612
9%, S as MS,0, 0.056%, S as MSO, 0.055%) % G#e
LT 3~5mm RERAML, =D5H 200g *=A7
572 (500ml) AR, KEdshDECNLCHR
%L, SHEMELTRAS YBHEYFAR LE. 0B
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Absorbance of S,2- at 370 nm

Peak area of S.2~/mm?

Fig. 8 Relation between chromatogram peak
area of polysulfide and its absorbance at
370 nm

2R, Rk EALFSITEY X o TEABRERDOIE
B A vEREEL. EEBER%Y Table 1 @i
L.

Table 1 Comparison of analytical results of sulfur
anions in leaching solution of blast-fur-
nace slags by proposed method and con-

ventional method

Proposed method, Conventional method?),
Sulfur S, ppm S, ppm
anion
Slag A SlagB SlagC Slag A SlagB SlagC
S2- 43 29 86 44 34 120
S20s2- 52 148 376 52 145 380
SOs2- 7 10 2 5 8 <2
Si2- 5 20 102 <2 - 20 115
SO42- —_ — — 10 25 22
xSt —_ —_— — 111 232 637
T.Stt — — — 118 230 650

T 2S=(S2-4S2032-+S0s2-+Sx2-4+S042-);

tt Total sulfur content determined by BaSQa. gra-
vimetric method after Brz oxidation of the sample
solution.

S:2” DERFROE B OV, #ABFLE
WA A v DEEEILESIEY W XB/RE I —K
Liz. S~ OGEROEHVWBECIL, 3-3-1 THRX7:
XS RALES IR X% St oBEMECIE S, 2
5 S B B IRhTWiiedie, KEcks
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IhiX, BF A7 7BHRFPEEh % Cat, Mg?t,
Si0,2-, AlO;~ M Lo SFOFBEIZED LhithoTe.
AECINhEARNBREEBCEATLHET T,
SO,2-, S2-, 5,042~ D 3 G4y &L 15 T, S22~ %
BHTHE) 35 HROHEREITEHCHIT5Z LHT
o AT, BRELEZ T 0T XHED RGBT E
DI ELDEBEEERILLTVWAS ZBBR L
EERBMEEHA A v OHEBIERCHL T\ 5.
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Determination of sulfur anions in leaching solu-
tion of blast-furnace slags by ion-exchange chro-
matography. Akihiro Ono (R & D Laboratories-I,
Nippon Steel Corporation, 1618, Ida, Nakahara-ku,
Kawasaki-shi, Kanagawa 211)

A method of determination of various sulfur anions
in leaching solution of blast-furnace slags has been in-
vestigated. An ion-exchange chromatographic method
with a controlled potential coulometric detecter was ap-
plied. The outline of the procedure was as follows.
The leaching solution of blast-furnace slags was pre-
pared by immersing 200 g of the slag samples (¢3~5
mm) in 500 ml of water for 3 days. One half ml of
the leaching solution was injected to the column (¢9
mm X 100 mm, 50°C) packed with anion exchange resin.
Sulfite (SO42-), sulfide (S2-) and thiosulfate (S,04%)
anions in the leaching solution were separately eluted
in 15min with 0.5M sodium nitrate eluent. The
relative standard deviations for 50~100 ppm of SO4%-,
S2- and S,0,2~ were 1.989;, 0.369; and 0.669%, re-
spectively. In the case of coexisting of polysulfide ion
(S£%") in sample solution, S,;2~ can be eluted after the
elution of SO42—, S$2- and S,0,%2~ by exchanging the
sodium nitrate eluent to the one containing 100 ppm of
SO42-. 8,2 is changed to S?— and S;0,%*~ by the re-
action of S;2- and SO,2~ contained in the eluent. The
peak area of chromatogram corresponding S.%~ eluted
at 31 min was measured. The proposed method was
successfully applied to the determination of sulfur ani-
ons in slag leaching solutions. Analytical results of
various forms of sulfur anions, SO,%—, S2—, S;0,%~ and
S.%, in slag leaching solution agreed well with those
obtained by the conventional method.

(Received December 27, 1985)

Keyword phrases

sulfur anions analysis by ion-exchange chromatography;
S2-, SO,42-, $;0,2~ and S,%- in slag leaching solution;
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