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A wavelength dispersive X-ray fluorescence spectrometer has been widely used for elemen-
tal analyses in the field of earth and soil sciences. In the present study, this instrument was ap-
plied to the quantitative analysis of some major (Mg, Ca, K, P, Al, Na) and minor elements (Mn,
Fe, Ba, Cr, Cu, Ni, Pb, Sr, Zn) in vegetation specimens. Standard samples for calibration were
prepared by mixing geochemical reference rock samples with some reagents. Samples were
melted with lithium tetraborate to prepare glass bead. Vegetation samples (Chamaecyparis ob-
tuse, Phragmites australis, litter and reference materials) were heated at 400°C for 4 hours in
advance. We used D (Deviation) value {(Measured value ) — (Certified value)} / (Certified value)
%X 100 —to check the accuracy with certified reference vegetation materials, NIST1547 (Peach
Leaves) and NIST1573a (Tomato Leaves). The D values of major elements except for Na, and
those of minor elements such as Fe, Ba and Sr were within + 10%. The results of Ca and K were
satisfactorily precise considering that their D values were within +5%. The method proposed
here can be reliably applied to analysis of vegetation species, and even complicated materials
composed of litters and minerals in the soil horizon.
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Table 1 Ranges of element concentrations in standard sam-
ples for calibration curve (for analysis of heated

specimens).
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Table 2 WDXRF conditions used in the scanning mode (standard measuring con-

ditions).
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Table 3 Calibration data for vegetation matrices.
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Fig.1 Calibration curves of Al (a) and Ni (b).
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Table 4 Calibration data for lower limit of detection (LLD) (a), and lower

limit of detection (LLD) (b).

Table 5 Loss on ignition (%) for three vegetation specimens.
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Table 6 The RSD values resulted from elemental concentrations for three vegetation
specimens. (a) between specimens ignited for 3 different time (n=1), (b) be-

tween 3 specimens ignited for 4 h.

Table 7 Comparison of the results of 5 fusion and measurements on the same bead.

NGozhs, NY T AIZOWTIZ23% E VD B
e %5720 BEIZGH 5 WA, 200 H o Rl
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I o 72720, HEDIERTIE WSS, &
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TEFIIHE D B UBREREICH L TRETH - 720
Fig. 212 JKLRFB OB W IC L 2 RSD i & 4 K L
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RSD (%)
RSD (%)

RSD (%)

Fig.2 Comparison of the results of ignition measurements on different three
times (n=1 in each time) and of 5 fusion measurements on the same
sample, for three specimens. (a) major elements, (b) minor elements and

(c) Ba, Pb.
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Table 8 Concentrations obtained and loss on ignition (L. O. I) for the certified refer-
ence material NIST1547 (Peach Leaves) and NIST1573a (Tomato Leaves) by

using WDXRF quantitative method.
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ﬁ%@%ﬁm?f%éU/i NIST1547 Tl D 1l

B +1.34% & FEH IR WHERBE 5 N7z A NIST

1573a T ai+9.oz%t % o 770 NIST1547T +9.7%
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ERDbND, RBFFETH /AR OREIZ 7 1 4
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Ao TN BT D IIERE R A H R
LR ANTwD, KEEe (2009) K OEHIZ
A (2007) X =RKICRIEESR T AV F — 4kl i
I X MM B %, Margui et al. (2005) (IAHFZE &
R Bk A2 9 R 40 R O XM T 2618 &2 TV T v B,
KEZ A (2009) EARMFFE L D b AT T HEIC R B R
SHTREEOMTE ) BRIF R ERLTwd, O
HE LT, MEmnEoEmsiriiowv I =Kot
FE2R T AV F — S HR R X R HT Rl O AR
B X BT EE L D DB L Twhb L EhTn
52 &, ZLTIEED 2D ICI0WEH & v Bty
RHZPTTVWBEIEVEZONE, — /T TABI%ET
F1IEAKE S 72 0 OGHEERIE B X Z900 TH 5, 10
L Z ORFFEH) & AR = Kt B e % @ XRF %

Table 9 Concentrations and deviations obtained for the certified reference ma-
terial in other studies. ‘Reported by Otaka et al. (2009), “Yanada et al.

(2007), and “Murgui et al. (2005).
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WC, 13K 72 1) 72008 O G HT IR % 20 T 5
HIZAH (2007) O#REARFELZILKT Z L, 7
AYTA, TIVIZIA, AL, HNTILIIIO
WTIEARFIZED DO FAV/NE L, X0 BAIF 7 IEHE
BETH b, FBOITHEE % H\ T % Margui et al.
(2005) L IiET % &, MEITLETH HHEH, 0D
fEDS 272 ) RE VDS, WPOLEILETH L) ~, &
VY AODEIZ/NES L, ENODOEMEDNT O
Bl BIFTHHI EERRLTV S,

OB T T AT h, ANVTIL, AV
A, ) V)Y OUIENDTEETH H4ILFE DG
ME—FEIAT>o T Ab08HFT Y A5 wH, 2
NEDOILEOIEFEEIIANIEE TN TN RIFTH 5,
i, = v, WEHIZOVWTIZDHEA+14~£37T%
LR, FEILHERMOIEHN L RIEFERE DS RAT &
FWV 2 v, L Lo & F v 72305 4E o 550
EHEBLTLARMIED T — 7 I3# e, & LARI
T — 8 D%\ T HTEETE % v 72 Carvajal
et al. (2010) OHfZE=e, ICP-MS % ffl\» 7z Rashed
(2010) DX H 12, DEIF*10%Z B TWVW5HIZH
b S FTEBHY O RAAE O S 272 b
DILHEBREICOVTERET>TVWLILEEZD
&, G OREZ IR L TBITIERFRTERL
7o T Y O E IR LA RIS HI T E 5725
Jo

4. % B

DI EofERD S, REFFETRE LTk tko
GHTEE L TIEEALDEETLRIZOWTHITH S
CEAIRENTZ, HL, EBROBHIRIEREEIZOWT
DREL L\,

AWFZETIE, 1EBO GO SR ORI E %
0.5g 7z, BREREHA90~95%ThH 5 2 L &%
Y 5E, EBTIES~10gLETH Y, AR
%GhHLEZNHEDOTIXI0gUEL V) ZEIZ% 5, i
KAV EREHL {, RO IRIRIZ & > T
INREFORORENECTCE VRSN D S, &
Db SR EVRICHZ 5XETH LAY R
BOGH &2 HET 2 LMFORMITRS, ZOHEE
RIS B 720121, KD AHRFELEL LA TLE
Brafio CIEMEE 2 AT 2 L ENH Do F7-BEICHE
R L) IO L Vil A &R 2o % 72
B, WWRAFEOH S A ¥ — FER 21T 7l
SN EEE S TRAP R ORI E L WE L T 2 LAt

N

fE— R

L, MEIHEYOLETETLH L0 THEH
OGO % [ 7213 T 2 < R DAL R
HARDE LI S0 IALAR OB OIREEAE W
L9 THNITY — F 2R 5 R BURNCEREH %
Z57%E (KM, 2006), SHHEEIITHRS b OO
MEEEDL L THMOEE 2B L2 TE
5o

SHT ORI E U CTIKALRLEL 21T > T b 7280, ¥
B L 7 WIS 0 L AR P IR S % 0 ARRFZE TLEAE
e akEZ05gE L, FS9AE—-FOEAE%Z L
RFTLTHDINIATTEY F 7 435gFMA
720 L2L, ZRICAEVHAETE 2L ETHNIIK
1Lk %215g, 4F7EBEYF 7 L%23g12F 5% &K
HHGRE OB B THETH %0 DB A AMEOMIED
RRINT VDL LIGETHDH, HREMEL %
52X THITHEOHOLX MMED LAY, IE
MEDMETLEEZOND,
AKEORFETRED ) —20 T, AAEEREZ
NR=ZELTERIIY Y, AUYA, ANIYIA, <
YAV IR BRI DITLE OIRBEHIPA 2 AT B 721 TR
AR OGHDREL D2 e TH D, MEMEPERT
%720 D%  ORPEIERR Z AT HLEDL % L,
AR &, B B EORE O RE &
CATR %o HOGX MM R T HEL FITHH LT
W BRI BT, F OLFAL OB D K
L7 BENRMEIITRA A I L2k, HHRDIEI &
DIKEBHZEEAD,

#H O
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RFERFBEERREUER O IR EBE N SO RER D
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