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A Proposal for Accuracy Improvement of the Quantification of Iron Sinters Ore
~My Motto as an Analytical Scientist~

B 5

HABIEE (Bk)
HEkrIpan&<7)7 (#)

Fiffipa AT FH
WA

Takayuki Harano fif72&

15 BUBIC

AR T, SHE32MPEAT G SCEISHE A T2 20 22 i3
[ Accuracy Improvement of the XRD-Rietveld Method for the
Quantification of Crystalline Phases in Iron Sintered Ores
through the Correction of Micro-absorption Effects] (2
WA %0 Hakam XOWNFIZDNTE, SR AL
Y AL TV, ARTIR AREERICS B (W%
DESMT (BEFR— 3 V), @A E A, TEEHD 5 R
ot HAEL L | ARGRL CHEEL 72, . Yakin X H kT
7 s a v —HRASHE WAHR, BARPRAS A HER T
T, S OV — ISR A EMEBR & LR T
$L7,

B> LRI OYE

XRD (X-ray diffraction) -Rietveld ;% F\ TRl S SAH

DERITROERET I BR X#RE (Cu, Co, Mo, Cr, Bt
etc.) DT )LF — & GORHE KSR 3 2 A5 alH O F ki (f?
MUK, #HE) TR E 2GR, B ibsH D R4
0. FHHIL 7z[BlHr S & — 2 93 FEEROBE L5 % ) L 7 \lﬁl
PoXg—vich3ZLBRENTNS, ZORIRIT. Micro-
absorption effect (MAZIH) & LTHISG T3 Y, Yk
TR MARER 2 gl s 4 — ¥ Tt XRD-Rietveld v

Z PO CTHRES OB =5 RO TR A2 E | AT A W IS
DWW, FEAEFEIET H 5 RS RS SO = 4
FHZ. % OffRTTE (HIIETTR) (2DWTH A 720 ARTTIE
XRD % Rietveld EDORHl A BHIZHIZ T 5 23, HEEVBRLZ
WA 2 3k A B E Y 2 R0 Yakan L Cid. SEM
(Scanning Electron Microscope) -EDS (Energy Dispersive
X-ray Spectroscopy) % FH\>T, FRIIZXRD IZfi4 2 Bk R
B D EAERANO VIR L OURMR A FHIIL Tl &, Zh
5 % Brindley 1= & - THEE X M7= [MHTBEER O (8 L <. 45
e OB Ry R A iEd 2 L2 L, Yikin X T
RD2DDRMDARBHZ D NWTE £ 72, DFe,0,/Zn0 D _
AR (BRI (230 T MARERO R 5k 5 2 KU
((A) Wi# TRIED ol KHE (MARDSVINY & (B) X#R
I (Cu Ka) 120 U THRIBUR LD K % V1 Fe,O, DRI % i
Bl K& L7z (20 pm) KHE (MARIRAK)) 1220C, MA
AIRIC K D ERMED, IAAE L & O R 5 2 OFH
&L BRE L MR Y (8 S OUEEDORE) OB
REAAT 5 720 Htl T @BERESR N DA D w8 I v Re %
P35 728012, Fe,05 & BRSO FH B LR AN D
L7274 b&LTHISENS SFCA (Silicoferrite of calcium
and aluminum)” & SFCA- ¥ OHl% Z 2 Ak L., B
DB THIAAZZ 3R (Fe,05, SFCA, SFCAD KD
ERIZDWNT, XFHDOZESR (Cu/Co Ka) 12X 2 ERIED
HEIEEOR &R L 72, Fig LI dRRIZ, 2L L 724l

* [SEDXMREHT]

EH&EE, IRAK B, MEBF, AHIEH : [Accuracy Improvement of the XRD-Rietveld Method for the Quantification

of Crystalline Phases in Iron Sintered Ores through the Correction of Micro-absorption Effects] ,
No. 12, pp. 2851-2858 (5 32 [;Z+5/X

Vol.60 (2020),

652 |

36

ISIJ International,

rith 557 nth

ERE)



XAREITEIC S B BHEILDTE B 37T

DEHEEENDRE~ DA -

(b)

FHAIBELTKRYNCLAWZ E~

°£55- 1 T 01T T 01 T0T1T T71T T | T T '.E

£50([Co K 1]

- 45 | | ! ! i

> I L . |

%40 '...*".x

E351 ™ :

£ 30 PR

>-<25'_ AAAAA SANEPR

» : % m a-Fe,0, I

F20] T O a-Fe,0,(Corr)]

§15f f‘* A SFCA

é 10 ,‘.'}..-f v SFCA (Corr)

= B p» SFCA-I

a o ‘,-' <1 SFCA-I(Corr) |
0 ] | | 1 1 | I 1

= 0 5 10 15 20 25 30 35 40 45 50 55

%55 H T T T T 1 y ] H I H ] v ] L) 1 L ] H I"'
[7:] " g
§5UﬂCuKU1[ A “/A
%45' ] 'AA 7 i i
<
g4 225 :
East BEBES !
£ 30
X251 5 J:
WO Tl B a-Fe,0, ’
220 .'!;‘ ] © a-Fe,0,(Corr)]]
515 & A SFCA ]
Bio[ | @ _.1" | v SFCA (Corr) ]
& ES S » SFCA-I 1
2 S 4 SFCA-I (Corr)
0 sl | 1 1 1 1 1 1 1 1 1
= 0 5 10 15 20 25 30 35 40 45 50 55
Nominal mass fraction (mass%)
Fig.1

Nominal mass fraction (mass%)

Relationship between the initial mass fraction (Fe,O;, SFCA, SFCA-I) of each sample and the quantitative value

obtained by the XRD-Rietveld method before and after the correction. In Figs.1 (a) and (b) , the wave lengths used
for the correction were Cu Ka1 and Co Ka 1, respectively®? .
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Fig.2 Schematic diagram of transmission method and conversion
electron yield (CEY) method in cSTXM'¥ . (Online version in
color.)
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Fig.3 (a) X-ray absorption images at 280.0 eV (pre-edge) , (b)
X-ray absorption image at 285.4 eV, and (c) the residual
image between (a) and (b). (a) — (c) were measured at 30
nm/pixel. W in Fig. 3 (a) is tungsten for the protective layer for
FIB processing' . (Online version in color.)
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Fig.4 Carbon K-edge spectra in areas #1—4 in Fig. 3 (c) for the
transmission mode and surface of the sample by the CEY
mode™ . (Online version in color.)
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