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Determination of Metallic Iron in Basic Slag.
(Study on chemical analysis of basic slag—VI)
Shigeo W AKAMATSU

Synopsis:

" No satisfactory and relxable method for the determination of metallic iron in basic slag
has been available. Although HgCl; method has found wide usage in the determination of
metallic iron, no application to the determination of metallic iron in basic slag has been re-.
ported. As part of a program to develop chemical methods of analysis for basic slag, an
investigation of the determination of metallic iron by EDTA titration technique was under-
taken in the laboratory of To6to Steel Mfg-Co., Lid. _ .

. In the recommended method, 0'5g of sample in 50ml of.ethyl alcohol solution, containing
HgCl; of about 10 times of metallic iron, kept at 60°C for 20mn, to dissolve only metallic
iron and leaving the iron oxides, CaO, etc. unattacked regardless of their ratios. Then the
solution was filtered and washed with ethyl alcohol, and 10ml of (NH,):S:0s (20%) solution,
2ml of | to | HCl, and 100 m! of water were added to the filtrate. pH of the solution was adjusted
to 2°0~2'5 with 50% of ammonium acetate solution and iron (III) was titrated at 40°C with a
standard EDTA solution using tiron as an indicator. In this titration, Hg?+ did not interfere.
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_ Table 1. Analytical results of metallic iron
with conventional HgCl; method.

Sampl Metallic Fe | Metallic Fe
amp:ie taken (mg) | found(mg)
Basic O.H. slag* 1g 48*30
Plus iron powder G2° 14 50* 14
0+ 1000 g ** . ' 47°65

* SiOs: 15°77%, CaO:

) 43'13%,' Met. Fe:trace
» *¥  Met. Fe: 92°14% -
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Table 2. -Effect of amount of ch12.

Metallic Fe found* (mg)

8384
0-5 87’68}86 53
) 8807

95°57) -
10 95°53195°56
8557 ‘

‘ 85°55) .,
15 05°54;95°54
95°52

* Jron powder taken: O"loOOg‘
Metallic Fe standard value: 95°55%
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Table 3. Effect of heating time and 7078, WHEREIR T LS ERIGHE % < EDTA %

temperature. MAFTELRREAD, BMEBHHEmID5.
Heating temp. Heating time | Metallic Fe He" v — bERGE (log K=21°80) I Fes*
(°C) (mn) found* (%) (log K=25"1) oxRnITiEL, ir&]E@ﬁﬁfﬁk KHEXSK
10 ' 87°08 FAHNDA, Kkt HpH 2 fhEDEIE T Clt-
0 gg : ﬁgg tﬁ“ 9, Hg®* 1IN REREIEY4KRTHR
60 | 94-88 KHiE LIV DTH b EELRS. LasL, ED
" ; o119 TAMmékiéFe@””®%u,mx —ARIZIR < $5
50 gg >; ggé TRELLTHYWSNTWEY ) FAEED L WIE AL RS
‘ 60 } 95°56 Y FOVERVE, ATED LG R R O VIF 0 R I 75 B D TfE
| " ; o250 AT &kmror. Tkﬂzfﬂﬁb\f;&/f ul* ka5 LicEE

. 20 . %556 B R OB BB S T DT,
30 2558 78 BEEHENERUC 3510 5 He?* OREREAIE LTF # & 3

60 }

* Iron powder taken: 0°1000g
Metallic Fe standard value: 95°55%
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FeSO, Wik £~ #i—ICiRD, AT LT — b 50
ml, HgCly 0°5~1g, HCI(1+1) 2ml, (NH,).S:0¢
B (20%) 10ml B XUYK 100ml ZMmx 5. LT
WOGHIEE L FRRITRIEL, 24 o 2IERHEL LT
0*0iM EDTA MW CiMEL Fe 2E=T5%.

fERVx Table 4 WiRTC & < ERL7-HF D Hg2+
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ol TR 0°05~0"1g FHNA &R % iR
7z 300ml ZH7 523D, gk 0°05g 03;%@
HgCl; 0°5g, #k#%5 0'1g D& &1k HegCl 1g, XX
C7uva—ov 50ml #hx%. LUTF#ER O
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Table 4. EDTA titration of Fe in presence Table 5. Determination of metallic iron with
of Hg?+. : HgCly-alcohol method.
Fe added | HgCl: EDTA used Fe found Sample Metallic Fe | Metallic Fe
- (mg) |added (g) | (ml) (mg) P taken (mg) | found (mg)
L : Basic E.A.F slag*ig. 4779
_ 0°5 0-90 050 plus iron powder** 4778 4780
050 0-88 0-49 0°0500 g ) 47°77
0 0789 0°50 .
090 050 Basic E.A.F slag* g : 9550
X . plus iron powder ** 95°55 95°55
0°s 2°67 1-49 0°1000g 95°50
150 2+68 1°50 )
140 %‘gg igg * SiOy 18°30%, CaO: 61°429%, Met.Fe: trace
**  Met.Fe: 95°55%
L o5 537 3+00 - — -
300 5+37 3+00 *ForehEiEh, FLK Disodium |,2-
10 5°36 299 - dihydaoxybenzene-3,5-disulfonate T* v — b
538 3700 HWRECH T A RBEREL LRy, Tisk

“* 0'01M EDTA 1 ml=0-5585mg Fe

* Fe OB ERBREL LTHLNA TV
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WiERZ 2ED X S & DT, $£/, TD Table 6. Determination of metallic Fe in basic slags.
BRI X o TERRE R OLEREERL U R
BB L 2TEE f’f"”qﬂ ﬁ%ﬂémg Sample | Sample HgCl,. | 0°0IM EDTA! Metallic
eEER, EHIT, ERD XS RO b taken (g)| added(g) | used (ml)* | Fe (%)
AR WL, BRI X2 TEBHREEH ; 160 ] 018
HLHE, COREMEROBILEEC , ~ 005 1-61 018

- Basic O. H 0*5000 1°65 018
EEE B XIFETHTONWTL bR slag 1. ‘ [ 1-60 018

— ' 0*50 ; . .
T 1*63 0°18
too®O% . © 005 124 014
Foa—ov: FkimEkEEr b)Y 24T Basic O.H 0°5000 iég 812
Birk L7 BIRIE L THA L7, slag 2. 050 1119 013
1* *14

HeCls: 454k e

HCI(1+1): Bk ' 005 8:23 8:8;
(NHa)z S:04 ¥AHE (20%): 1 % ngle 0°5000 ‘ 065 0-07
LT LT = LS (50%): L ik 050 oas o0y
A v EE (2%): .

F—ZA k- %4
vl 2g &K 100ml TiEiGET 5.
0°0tM EDTA #Ffi: =FLv o7 3 AGEE2 &
YDA (27KE8) 3°723g HK-1D O WIBERTS. B
VIHEHE CaCOy % FV THRSE L7e. N

2. OiriRtE

Skt 0°5g A#EIE LA 300ml =H 75 2 2iTids
DY, HeCle ZFfho&BHEDK 10 58 (&
W 50mg T+4) BXO7wa— v 50ml #inzx 5.
K IEML-DOBIEE L7 CO: 2 U asE 60°C
Dima T 20mn BNEAL C&Ek & BT 5.
DRI EELE(TAS CENLETHS. DEFCEREo
WAERCTES 0@, 72—V T3EGETS. o
Wk £ UMEE 44, Chic HCl 2ml, (NHy):S:0s
Wik 10ml R LUK 100ml 2inx B X5 CEEET
VE= U LEWAEINAT pH & 2°0~2'5 KT 5.
pH OFHITIZ pH 5 — % — 2T 5. #4 v i
Woiml ZFERES LT, §9 40°C it L0 b
0°0IM EDTA fEH#W THE L, B HE,LEEII
Lol EzHESELT, 2EORIVEBHRELEH T
5. ‘

Met.Fe(9,) =

0°01M EDT A2 #E i {i fH & (ml) X 0°05585
e #o(g)

SEIZHEEFTIZ, 0EDDE FeO XU Fe0s
HERTOEEOBREERERT. il Hg iE#FRED
BAERFE SO0 K, EDTA #HEDERIFIIEHEYORL
OB L2 HDTH 5. L

EVE RO v R LD S % I 7oV 3 — VG (4%)
¥ 30ml THLEDEFT S ZAIRTHECEL, BRLEK

* 0'01M EDTA 1 ml=0°0005585¢ Fe

D FEA LK 20mn [ 80~90°C THIEAT 5. HE
fﬁﬁ‘rﬁfﬁ%}%b‘flﬂi@ﬂ"é. FAA—NTHELT L %
TR ELOLKTHELTT VIV ZfRL. @
MEOES % il b ED=H7 5 2 A, HCL
15ml hnz CO; #ARBUIEALHMIEL, O
DOEMIAL Tilkg % 5~10ml & §5. LK 100
ml, &) FVEET V3 — VN (10%) 0°5ml kL0t
EfEE 7 > &= ¥ AR INA T pH % 2°0 ([CHREIT
5. YIED =0 LEDTAZER TREL, FeO,
BERkDD. DECMEGROBUIC (NH,):S:0s ¥
10ml %fhnx T Fe* #@{LL7cDb, &H7/icUEDTA
HHENE TifE L FeO @Ak 5.

3. SIEEROFTHRE

I FEEOREE BT, AEC L TEERY
SEL, HHEE L7, Tableolithsd X5 IICH
R RIFTH DIz, 727 L, ZOHAHBORARICS
7o O THE I X D EBHBOBREIfTR 2Ty, £
FotRETEER D X IS EURHT 8k % (E AT L 72 B4R & HeCla
% 0°5~1°0g Z{HEA LA, EEORBIhOEREEE
12 Table 6 WHDH X 5 T L WMBETHD, £hizy
HgCl, 24 B LELLEV. LH»L »EHALETIR
OFRFMHE DT, HiEE 1 FEE d BELH
5. 15T, TORIOWT LRI LA, Table 61z
BB X5 HgCl 0'5g @ALZHED, 0°05g /A
L7c B bR—E RS EL . '

4. BRI HEBEHEDHREDELGEE~DOZE
IEIMETFD 10 BRRICOE, 1BRIEICLIITD
sER R A B U7, SR OISR L IR
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Table 7. Effect of magnetic separation on sampling,

Before magnetic separation | Non magnetic

Magnetic parts t
Sample No. i—go—orrg Fe Teoxid F Feoxide a5 Fe
‘ | € o>z1%e) as e Met. Fe (%) e Ox(lo/a% as e Met. Fe (%) € 01?%(3 as
1 14°58 0°17 24740 | 3417 | 14°00
2 9+93 0°14 1833 i 3°05 ! 9+45
3 1106 0°12 2071 5 238 | 10°35
4 13*11 - 0°06 2228 ; 1°55 g 12°80
5 9:50 0-08 21766 | 1°42 f 863
6 9+59 0°10 2427 | 2+34 i 872
7 10°32 ) 0-12 1741 i 2°22 t 9:83
8 15°34 ‘ 0-18 25° 64 " 3*18 | 14°59
9 1275 007 23*55 ; 1°56 12°20
10 ; 8-88 . { 0-05 2522 ; 1+43 ’ 8-17
‘ .

BN, KKBES IOBRILEMMAL Y a3, <o H
VIRART L D 6 REIF R L. o 10 ®EEENE
NERRILATIHEE L, &%% 100 x v ¥ 2 DT VA %58
Ufz. 7o UIERHAD 4 30 RICIBA S e & BER &
Td b, BHSRTFIE T4 LTS OB D
T, ZHRBRA L. ZhofEox3+ 5 =i 2~
149 DOHERTH D7z, :

T4 BB LSRRI, Then L lco sy
S0g LB ETHES LOWHRBE L. 2hib 05
gT2oRWEPVIRD, U-2 OHWRER bRicEE L
LChpeiF e R X 2T, £IBgks XU A biks &
itlic. 2R D ORlfEic > ERROMEL ITL
eSO TR (RO BEERR) 2BV C4Eskn%

DL 7o, BEECHTE L TAMES e BT AR ITH

L 3°5~5'8% OfITH DR, & OREMHOLES
B IO LS ERLE RO BRI XD CER L.
B0 ORI BEITIT & A SRD L hD
70T, B> EDTA WMEEDE AWV T2 {ekd 4
FERLE. IhbOBE% ¥ & » T Table 7 TR
Table 7 Z# 5% X 5 IWHIRHE O FETHRITE 2
7:é§E§%%%&5}%El/f:aﬁ*4“§ﬁi, SHERTDOEE X 0 B,
EER U7 TR {LE Rl Fe & LT 0°3~0"87%i2
EORCEEREBTWS. LT & TR OB
BENVBUBLLELEDTWDEL EnbAT, B
PEEBHE & DB LSO — IR BRI I X o
TEBIENT VB L2 WEDHDIOTH 5.
BT DBRAL 1L, $TrRIEEIhTv5
Y ThHHH, ERIIFEEDESOLEET EMHIT
FRT B FHESHMON T WD sifdic, S
FEEEA DL ELTHEL W, SREAEAIELTS
EWRWEDC, ERICINEERT D EATER.
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IREMIFEO(LESITECOWTIARL, T T
ML DHES|METHMEDIDL /. A58 6 WTILEKER
& & LTIHMORER, &5 idatEssic o csRrisgL
B LIRAT HEBEHROERIRICT OV TR,

IR O L BT HeCly it OALiEsks 5 40
BNTWaEETERTHE, WHU L EEEED
CEDBREDLNTWIH, EIEMSHEMCERTSHE
BIspolz. k ICMEDBEIIIEL A ERTRETHD
7z, SEEHEEIHUE 2 HgCl 7V 2 — Vi Cisigs
EDTA METERT 2HEEAIKL, HIMEMFEHD
WA OLIRHRE DMEL CERTHZ LR L. &
BIEE L LT EBSE BRI OB b bR L5 —
BB X UBMLE$E T | O S EEET B HEER L.

7o, CRIMEAROHBITI WL, BEWEALT
WHELBEHRBEZHAEHAVWTRSIBRELTVWEL, T
55 UTHRERBIERTTE S &, £BEkE & b mitek
D—EWHBRWICPES | S, MEOMK L LE &7t
CIAEHENT VWA, Lhl, ZhbdEHEOERM
R CTH o7 ledic, ZHELOBEREMNIC L »IEER
THEBNTERPOL. EERAEREEFFLCT
DRTCOWTHEREZTEV, BRICX 5EOEE S -
ERNNCIERT A LR TE. (BHISSEL BER)
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