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Fig. 1 Schematic diagram of the confocal setup for
3D XRF analysis
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Fig. 2 Experimental setup for confocal 3D-XRF

Y LTROBFEIZEEND K, Ca, Fe D=KTDTHES
i B TR S F RO % 4T - 72,

2 % Bk

21 KEREE

Fig. 2\t MABOE X MEBEOMEN ZRT. XM
B rew BV X B (MCBM 50-0.6B) (50 W-Mo 7
J—F) 2w, HEE50kv, EEF 0.5 mA TEIES
*72, BV Fr 7Y — XML v A, Ding HIE (X-
Ray Optical Laboratory, Institute of Low Energy Nuclear
Physics, Beijing Normal University, Beijing) #&ftDb D%
v, ZBRICERALZRIFYESYI—XBRL UV AD
BAMZEMST A —F —ZUTIORT. XBAFHOR) F
YEFY—F WL Y ATiE, XBEILSLVYAAYVOET
OE#AN 34mm T, Ly AHO»SERME T TOMHEE
73162 mm TH 5. XFRHEMOR) FrEFY —n—
TV v ATR, EAMBELLL Y AAYDOE TOREMD
15.5mm THh5b. AFHOR)IF X ESY -7V L ¥ X
I, B INATF—TIR LT 450 OASAETEEL 7.
F72, EFE10um O W 74 Y —I2 &) FHli L7z R E
KB XBIA 78— 2D —A8%IZH 40 um TH
Z) 16).
WSy a2y FY 7 Mg (ilicon drift detec-
tor, SDD) (X-Flash Detector Type 1201, RONTEC,
Germany; Sensitive area: 10 mm®, T4 V¥ — 7 Bk
<150 eV, FWHM at 5.9keV) ZHw7:. FYF¥ ¥ 7Y
—N—F LV XY JIF2SDD i, Y TINAT—T
W LTEEICEREBEL, A 70X =7 —2XD xyz A
F—=VHHICHERICRELTWRERORE L L.

22 REHF
5 AEHZ, Nout 1 (Laboratory of Food Microbiology,
Wageningen University, Netherlands) &40 [ pERE 3

KAGAKU Vol. 55 (2006)

2500 4

2000 4

1500

FWHM
: 89 um

1000

Intensity of AuLa / count

0 50

T T T T T T
150 200 250
Scanned distance / um

hamman

T T T
100 300 350

Fig. 3 Relationship between Au Lo X-ray intensity
and the position of the Au foil (thickness: 10 Lim)
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Fig. 4 (a) Variation of FWHM (full width at half max-
imum) values with the distance between the polycapil-
lary half lens and the focal point
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3D images of the Au Lo XRF intensity pro-
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Fig. 5 XRF spectra of W wire (10 wm) with half lens
(a) and without half lens (b)
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Fig. 7 Flemental mapping images of K Ko, Ca Ko and Fe Kot in the rice embryo which is shown with circle in
Fig. 6 at the measurement depth of 200 um (A), (B), (C), 400 um (D), (E), (F) and 500 pm (G), (H), (I)

These maps were taken under confocal u-XRF configuration.
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Fig. 8 Elemental mapping images of K Ka, Ca Ko, Fe Kot in the rice embryo
(A): Sum of three mapping images measured at different layers {K for (A) + (B) + (C), Ca for
(D) + (E) + (F), Fe for (G) + (H) + (I)}, in Fig. 7 (confocal u-XRF configuration); (B):
Without polycapillary half lens (normal u-XRF)
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Fig. 9 Depth profiles of K and Fe at different posi-
tions [(i) and (ii)] in the rice embryo
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A new 3D-micro XRF instrument based on confocal set-up using two polycapillary X-ray lenses
was developed and applied to rice-grain. The depth resolution of the confocal 3D-XRF spec-
trometer, which was evaluated by 10 um thick Au foil, was approximately 90 pm. It was con-
firmed that the background intensity was reduced by applying polycapillary half lens. In the
confocal set-up, 3D-elemental mapping of major elements in the rice grain was performed non-
destructively at ambient air pressure. Two-dimensional elemental maps for K, Ca and Fe were
obtained at different depths (200, 400 and 500 pm from the surface) in the embryo of the rice
grain. Major elements, such as K, Ca and Fe, in the rice grain showed different mapping
images in the different layers, respectively.

Keywords : confocal 3D-micro XRF; polycapillary X-ray lens; depth resolution; rice grain; 3D-
analysis.
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