BEAETFORSOBREXBIRCETI/BERS IVE(I) o E 1271

© 1986 1SIJ

LR HHHTHT T

e

LEEATTNTRBITT T

SRILA R DRSO EIE X AT TR T 5
FEKBIUE ()

A FE™ - B for™ - IE S

The Influence of Bound Water and Fe(II) on the Determination
of T.Fe Content in X-ray Fluorescence Analysis of Iron Ore

Yoshiro MATSUMOTO, Nobukatsu Fujino and Saburo Nasu

Synopsis :

In X-ray fluorescence analysis of total iron (T. Fe) content in iron ore by the glass bead technique, the
determination value of T.Fe content is influenced by coexistent impurities in iron ore, the loss of bound
water, and the gain of oxygen in glass bead preparation. In this study ,the phenomena of the loss of com-
bined water, the gain of oxygen on ignition, and the influence of these phenomena on the analysis of T.Fe
content have been investigated. The results were as follows: (1) It was experimentally confirmed that
the bound water escaped from the glass bead and an iron metal was converted from a lower to a higher
oxidation state, Fe(II)—>Fe(III), in glass bead preparation. (2) The phenomena of (1) have an influence
on FeK, intensities, that is, FeK, intensity increased in iron ore containing combined water when the
combined water escaped from glass bead. On the other hand, FeK, intensity decreased in one contain-
ing Fe(Il) when the gain of oxygen occurred. (3) The correction factor when the bound water escaped
from the glass bead and one when iron ore sample gained oxygen were theoretically derived from the stan-
dard curve for Fe—O system sample. (4) In experiments, it was shown that it was effective to correct
weight change of iron ore sample (glass bead) in fusing for the determination of T.Fe content of iron ores.
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Table 1. Chemical composition of iron oxide
reagents (%) .

T. Fe FeO { C. W. SiO; CaO TiO,

Fe,0; 69. 75 0.03 0. 17 <0.01 <0.01 <0.01
FesO, 71.30 24.96 0. 45 <0.01 0.20 0.01
FeOOH 60. 80 0.03 10. 93 <0.01 0.04 0.05
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ko, Fig. | @2 ofER % =3, Fe,O; RFiwown
Tt 210~1050°C DR EHEA T, 3 LA FEERLN
fewnor L, FeOp T 210~400°C BE0EE TE
BEOHMMMARD bR, 1050°C ¢ 2.8% oWMTH5.
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Fig. 1. Weight change of iron oxide
reagents in glass bead.
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Fig. 2. Results of X-ray diffraction of Fe,Oj,
Fe;O,, FEOOH-Na,B,0, glass beads.
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Table 2. Méssbauer parameters for Fe,0,-Na,B,O; glass beads at room temperature.

Sample if Quadrupole : . Internal
Heating IS('::]“;; Sh‘ t splitting L(';e:/lg;h fields Assignments
temperature (mm/s) (kOe)
a. 0.26+0.01 0.01+0.01 0. 41+0. 02 490+2
210°C two MHS
b. 0. 70+0.01 0.01+0. 01 0. 44+0. 02 455+2
400°C 0.33+0.02 —0.01+0.01 0. 45+0.02 502+2 MHS
0.64+0. 02 Broad resolved
1050°C 0.52+0.01 1. 04+0.01 — quadrupole doublet
0.66+0. 02 texture

Note, Fe30,: NayB,0,=1: 10, MHS: Magnetic Hyperfine Structure,
Isomer shift values are relative to a-Fe at room temperature
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Fig. 3. 57Fe Massbauer spectra of Fe;O,-Na,B,O,
at room temperature.
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5.

Wiz FeOp FED Na,B,O; L oBARK & DT
Fe 2 2w 7 —HIE % T07. ASTHRHEL, Wk
RE L edbtr» v ~RBIUE L LERCTEBER X b
A L. WBHEIEMEE=E—-F, BET “Co

(Rh), sEERAE ML L L, EE#HOBRE L Mk
D6 RDHZ A FERE L7 -. Fig. 3 s X¢ Table 2 ©
fERART. 210°C B L7-8K D 24 A3y 7 —A
<7 ML 2O E I OLBRINAHO LD T
»%. la, 2a, 3a, 4a, 5a, 6a D 6 ADRINE & 1b, 2b,
3b, 4b, 5b, 6b » 6 KOWIFCHIT Hh Fe,Of D 2
N7 PAERIET D EATEBW 2, NS 490
+2kOe Da 54 Vit A R AEED 4 BMLOANE
Fe3+ f1+voborc gL, WERE 455+2k0e
b I A VX 6FLLD BAE Fe2tSFedt o A o vic i
T5. ComERIIRSIF 1.1:1.0 Ths. XHas
NTWB LS FegOp D2 A7 — A 7 v L TClL
agsAfv, b4 volBEIZH 1:2 THDE15,

CORKTIE, ARETCHBD Feir 2%\ T Laibh
B. Lo T 210°C i hn#h U 73k Tk FesO, Hhic
Fe,0429 NBEEL T 5. Thibh, FeOf BB X
D —#, Fe,O WBIEL T3 Z ExARL TS, 400°
C B LR D A AT T — A7 b LT LR
RIDHENELET HH, D 6 KOBIURICOWT, »—
VYV ERRETALBERITIIIEX 3:2:1:1:2:
3 L. Ft, TAV<—v7 b, FBFHHEE XV
MRS O AIE L2 h Fh 0.33£0.02mm/s, —0.01
+0.0lmm/s L 502+2kOe THA. = hbik
Fe,O; B 029~29t kb, 400°C ¢ix FesOf R
#it Fe,O5 kg TWWB 2 E%EL TWb. 1050°C
TRELIH 5 AE— FRDOWTL 2EKD ©— 7 133Ex
FtErdon, £7 v, bELTEBRTZE, 74V
— 7 FOffiL 0.52+0.01 mm/s, PIERTFHELD fEHI
1.04+0.0l mm/s 1=7c%. Bukrey 5393 Fe,O; % 5
~30% DEFERTELIIIOIEE F + Y 7 AHFARLD
T, 0.3~0.5mm/s D74V =—<7 1+ & 1.Omm/s D
B THZLEZ L, Feix Fe3r oRETHBH L%
FELTW5. KERTE, FeOL % 9.1% &% FeOp-
Na,B,0; o3k 400°C DBz X » FesO4 1 Fe,Of
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RETET Ly POZM BB LI L1 Fe,O3 D2 Y
A& Y, b (crystallites)3® AUPE Ehis\wo & i
T, FIAELTWBZERRL TS, gk, I A
REE IO R Sokigo b o B LELR Tw
Bidd, TAV=—- 7 b, WEFHROECI %Y
AT, FRODOES L0 UTCHEEREBR /L 2
AR T = AR b OAEY X Y R0 T B,
wie, BEARETOWTOEREO LA EA LSRR
DA L FRBCER LR Y Fig. 4 it EBX
B REOBMBRISKEROHKC LY, DoV Fig
1 OREOBE L BT 2 LR >T050 Fe(ll) %
%< 435 JSS 812-2, 830-3 Tk 1050°C % T
MBVCEEMMMNE LTS, ¥, BAK GEEAD
kBt ik 105~950°C wwhin#+ % M 43 %5 K5
ek E UTERET B) ©%\ JSS 801-3 Tk 200~
1050°C s\ THlfivk, EEXBA LTRD, BIEAR
¥hcd Fe(ll) oMb X 5EEMM, FEAkDOERI
IAEEBWOVELCD Z LD
3.2 FeK, BNXHsREF

FeK, #AXEMmE s ST OBERDED

M L O A KD BEDFEDORBRE R DL THERIC
B UT. BEHRFEOFERITHY KR LTWEDTHE
¥4 %. Fig. 5 & Fe-O T RoORBI BEFREKIGL
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Fig. 4. Results of weight change measurements
of iron ores in glass bead.
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Fig. 5. Theoretical intensity change of fluorescent
X-ray FeK, of the glass bead samples by the loss
of water and the gain of oxygen on fusing.
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T. Fe OERBICOWTHE 2 5. FeKq o HHRE
0.7086 ¢ Fe,0;-H,0—Fe,0; RRKOKERIZ LD,
T. Fe B2 ERT5 L X1k, Fe B2 62.85% /b D
XL, Fe-O RBBOBBHRIC XD L 63.36% L7
b, 0.51% M EEINSD.
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Table 3. Correction factors 4; and d; for
(Fe,O3-H,0—Fe,O3) and  (Fe-O—Fe,Oy)

systems.
Analytical Standard A, d;
calibration curve calibration curve S 7
(Fe303-H20—Fe03) Fe-O —0. 061 —0.079
(Fe-O—Fey0y) Fe-O 0. 058 0.078

Note: Icor=1Ioss (1+2A; + W;), Weor=Wops (1+2d; - Wj)

e TIT R T B HEWC Lol ERBOEM
1, WX RIIE 3 X OB XAE O HTERE D
2 I O\ TT O, WIERTT 5 7o OFEERERR &
Ly, Fe-O ZoRAROBEREE 2 7. BOEXER
MERMTEMRK 4; 3 XIOHEXBOVEMERE 4 %
RD7-fEE%Y Table 3 1IR3, FWIERBOEHIIHIC
>CiL, Fe03-H,0-Fe,O i LTk, 7 A —
REFTOSSEARBCR L, BELCEAKOEELTR
WMiME W, & LT\ Fe-O—Fe,Op AT L Tix, 34
mUcBEFEESY W, L L1 Fe,03-H,O0—-Fe, 05 REk
KloBEEH Tz 4; Offit —0.062, d; Offix —0.079,
Fe-O—Fe,0; RRBOBER TIT A, Offix 0.059,
d; ofErr 0.078 Lic 5.
DERONTEET S L, BAKDEKIE HO i
WiaT 5 XBOWIN e lsh & Thh, BREEDHE
i, BECILXBORNAMHLLETHE. O
By, H,O, =3 FieisTd 5 XEoRNE L O, —FFic
SIETARINEL, BEZELW®, ThXThORIER
KoOBEOREIMEL, LA E—KL, BEKLBMOE
T=AFALETTADERIEDT WS, Thbb, BE
KOWHEE Wow LBEFEDOMEINE Wo OTIET Wew &
ATEL, BERKKC |dow! & 4ol DEMFIHEY
{HT 5L Aow-Weow+ 4o Wo=0.060 (Wo—Wew) &
5. I AE—F QAR BREOHEBARRD
BN E B KDBED L TH B &T5 LPFAABDOE
EFHEY Wo—Wow L LTHRT ZERIVBIEER
BEELEHENOEHTELZ LS. BBROMME X

.,

D EEAKOBEKENS WIHEIR, UK, Wo—Wew il
A F A D SHERMIE (4 BE) oBa RAKLE
WAANTE B,

3:3-2 wEER

(1) FEEE

LR WMIEFEE AV CHIEERR o HE50 T. Fe
DEBC KT HMIED R % H ARSI EF R SI A >
y — 2, JSS 800-3, 801-3, 802-3, 803-3, 804-1, 812~
2, 813-3, 820-1, 830-3, 851-3 3 k0% 852-1 DFK}#%
BLTHER L. ZoOREFECR T, Tt
FTHMIEFHE LTk, £ & EDOMIERBICILHETR
DH 0D RV, ZORBRCEWTUL, SREAFERN
105°Cx 2h CHHEHR LIS D%, NapBO; (LT
% Uic\» as received DL DX R\ vfe. T AE—F
DT, 95%Pt-5%Au %0IF (@ 7 85 A FH),
Na,BO, 6¢, #¥iHHAK 0.6g, BMESIS 1000°Cx
15min D&M T 7ot HEXBOPEECIOIE
EMNEELIBFTO v AD Y v PR O EE VXQ-
15030 # M\, Rh % —4 , +, FhEE 40kVp, &
i 70 mA, RIERR 100s O&ATRIE L . #7 A
E— FIRARBHC oW 2EERL, Thth2EoX
GEREERIE AT, B4 NEEO B EHEEY LT OE
BEECHVE. BESE % AT 50, (1) FMik
2 LAsWAFHE (i) MgO, ALO;, Si0,;, P, CaO,
TiO,, V.05 ¥ X0 MnO D 3LETEMIE X T 2o
@ (i) BEOME, BEKDBEELTOWT, #F7AKE
— FEENIROBELHEY A, Tofid (i) HO
Rc >\ CRIERFT oo HifEo 3@ 2w T
BT MECIERENES THDH T &0 LEEXRE
ERMEEY . ¥, MIEAE O Rifmo Wi
CAERE(EA BV o, (1) (i) (Hi) H oW T FeKq #%
Mpe L T. Fe B off% Fig. 6 wrn¥. KIC,
FeK, igisfr e T. Fe BoBIRELBEEL, £oOEREK
MHE&SE D T. Fe xER L. (i) (i) BL2W»T
d(EHXBHVHE & EEED %) L $REA AR O RIEE

x10%

12 T I i I | T T T T T T

=~ |@ 155 Al & 555 Al (© s
- 802-3 =
g1 s> At gs2-1,~° 857-1 1
> 4% 81339015 80431,
S B | ke | et
a 10r 612-2‘04 o i 812-2/ 803-3 812-2 7 'g (a) Uncorrected
S |e201e /08133 *%820-1 % I
g} 830-3 e o 820-1 (b) Corrected for impurities only
£ Sk 1w 8513 B 7 8513 7 (c) Corrected for impurities and weight
3 " 8513 change of glass bead
lt 8-/, 1 1 [ | ul 1 1 [ 1 1 1 P ] Solid curves : regression lines
55 60 65 70 55 60 65 70 55 60 65 70 Fig. 6. Relationships between FeKg,

T. Fe (%)

intensity and T.Fe content.
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- // 803-3 812-2
04, . & -0 /gtg-:abt 8513
10 -8 -6 -4 -2 0 +2 g’ 801-3 852-1
Weight change(°5s)-calculated & ’
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Fig. 7. Analytical result of T.Fe content. = _20__820’1
. H |
Table 4. Accuracy for T.Fe analysis (od, %). -10 5 0 75

Corrected for
impurities and
weight change

Corrected for

Uncorrected impurities

0.85 0.16 0. 056

25 (0.1113xFeO-CW) % X CHEBE I h 3 88 AR
FoOBBNEELEHE L OBFRY Fig. 7 RT3, Rl
BISTOWERT 2 b DL, BEELHOMHIED
oD TIRERT [ 4] v Fi, e
FORMERIT O L EDOHTEC S W UL KEDS
WEEBEBES 1T AR RE VRT3 Al
w, Fe(ll) oA T~ 4 3 2fllic thZth k&
, BERELEYLOTERY, ZOMFBRIL Fig. 6 0
WATEMRE T 5. HFHEDIERE X3®
oa=v3d*/(n—T)
(d=BOEX Mo IT{E— BREEME, =308 *BEHL:
BRYEMEOLDLE®D, Table 4 Kind. BEED
Bl LR KRKDOBROMIE EEXHEXH\CIHIE)
NEEMECHREEETH L5,
(2) Na,B,O; 0EBEEBXH
Na,B,O; BB HRO SR CHEE LT W HEEY b
B, ThOLDOBRFIHKEXFRECEELRIETT. 0
I D\WTEELL.
ERoMECHCCEEEBHOREME (ZHEERL -
i AE— FORMNFHIE)
HIAE— FORMBEOER
—HFAE—- FORERIOER
SH AR OEE
B RR O EEEE S E I 5 fE(0.11183x FeO-
CW) 9y L sl Fig. 8 wiid. Na,B,O; oEEWD
Db, BIEECITERE[E? D FRINAEHR R
T, RERBEEBRIPEL TS, NaBO; 0% 75
v 7 BB ORERTHE O EEXEEIL, Na,B0,6.0g i

x 100

Weight change(’h) -calculated

Fig. 8. Results of weight change measurements
of glass bead against weight of iron ore sample
before fusing.
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