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O ABSTRACT O

X-ray fluorescence technique was optimized for multi-element determinations of
some elements in mollusks and algae samples. The elements of S and CI; K, Ca, Cr, and
Mn; Fe, Ni, Cu, Zn, As, Br, Rb, Sr, and Pb were determined using three secondary targets
namely Ti, Cu, and Mo, respectively. The validity of the XRF analysis was studied by the
determination of the elements in two standard reference materials (SRMs): Plankton CRM
414 (BCR) and Sargasso No. 9 (NIES). However, the results of S, Cl, K, Ca, Ti, Cr, Mn,
Fe, Cu, Zn, Br, and Rb determinations were very accurate with errors <10.0 %, while the
errors obtained for Ni, As, and Pb were in the range of 11.5 % to 17.4 %. The results were
also precise with relative standard deviations (RSD) better than 9.1 % for all elements,
except Pb, which its RSD reached to 16.9 % as the result of the concentration decreases to
the limit detection level.
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) A ) 5 S Y LSl L g gl Al a Bl ey b L )

[32] Al Je ¢ polg 1.9 5 pg/g 2.7 5 pg/g 0.97 + 1.64

Qa5 clygi gl s b TXRF iy Adbaastl jualiall ang s -3 g
2007/ ¢sboi —. ABBU/Ag i) Cigal) adga b

Lo il S Jlas(ng/g) amsl) S5 aial) cEM |
Median (no/g)
(no/g) *Cito, n=3
1791 1650-2012 1818+182 S Monodonta
2193 1961-2365 2173+203 cl (M. turbinate)
6150 5955-6580 6228+320 K
1455 1278-1653 1462+188 Ca
48.4 46.5-51.2 48.7+2.4 Ti
6.32 6.01-8.51 6.95+1.36 Mn
441 430-445 439+8 Fe
10.4 9-10.7 10.3+0.9 Ni
49 45-50 47.842.7 Cu
48.3 48-49 48.4+0.5 Zn
3.01 1.10-3.50 3.3+0.2 As
806 700-810 772462 Br
13 12.4-14 13.1+0.8 Rb
100 99-107 102+4 Sr
<2 < < Pb
1363 1136-1520 1340+193 S Brachidonta
5259 4980-5610 5283+316 Cl (B. variabilis)
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3867 3584-3950 3800:+192 K
2578 2156-2780 2485+313 Ca
44,5 40.5-56.2 47.148.2 Ti
<2 <2 <2 Mn
350 340-370 353+15 Fe
15.1 15-15.4 15+0.2 Ni
39.2 38.5-41 40+1.29 Cu
99.5 89.1-100 96+46.15 Zn
1.2 0.42-1.60 1.340.3 As
292 280-303 292+12 Br
252 184-270 259+23 Sr
3.22 3.05-4.04 3.63+0.61 Rb?
< < <2 Pb
2166 1847-2451 2155+302 S Patella
4035 3870-4215 4040+173 Cl (P. caerulea)
6151 5847-6499 6166+326 K
2784 2411-2980 2725+289 Ca
725 68.7-75.3 35.9+3.3 Ti
3.62 3.01-3.98 3.54+0.5 Mn
2405 2366-2457 2409+46 Fe
20 20-23 22415 Ni
16.5 4.6-32.2 18.4+6.9 Cu
57 55-60 57.242.5 Zn
2.3 1.2-3.03 2.81+0.14 As
526 522-530 526+4 Br
12.6 12-13.1 12.6+0.6 Rb
254 253-254 254+1 Sr
<2 <2 <2 Pb
4171 3840-4354 4122+261 S -Algae
8142 7840-8210 8064+197 Cl (U.UNva)
1204 1060-1598 1287+279 K
1004 850-1260 1038+207 Ca
50.2 48.3-55.1 51.2+3.5 Ti
<2 <2 <2 Mn
409 380-450 413435 Fe
5.32 4.51-5.84 4.42+0.7 Ni
<4.8 <4.8 <4.8 Cu
10.2 9.5-11 10.2+0.8 Zn
3.38 2.84-3.44 3.2240.33 As
9.65 9.45-9.89 9.78+0.37 Rb
305 290-325 307+18 Br
111 108-123 11448 Sr
<2 <2 <2 Pb

3 Ti, Mn il Cu ) e sl dita 5 Fe, Ni, Cu, Zn, As, Rb, Br, Sr, Pb : ¢l MO ) e o530 it aaiif?
Brachidonta s Monodonta e JS Gilad) &3 sl/cadal ¢ 3sd oS 3y gal) a2.S, Cl, K, Ca :omadd Ti A1 (e i
-l Ao <0.55+.6.00:0.52 £.4.00.0.42 +. 3.87:0.50 £3.70 : Algae s Patella
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