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Table 1 ICP-AES operating conditions
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Table 2 The contents of ash and the mass of test portion in
different kinds of biological samples (calculated by

dry samples)

2551 K5y % Frkfit/g
KRR OK, /N, EK) ~1 ~3
TR S ~5 ~2
FaY RZEM) ~10-15 ~0.2
L & CR) ~5 ~2
RES ~5 ~2
Rk ~5 ~2
BELE ~5 ~2
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Table 3 Data of accuracy and precision

TR T/ (ug+ g RSD/Y% WFEEREM RE/%
Ca* 1. 89 2.8 1.81+0.13 4.2
Mg* 6. 69 3.2 0.654-0.05 3
Si* 0.71 2.8 0.7140.08  —0.03
Al 1009 3.0 1 04060 -3
Fe 282 4.6 27417 2.8
Mn 44.5 2.3 4544 —1.2
Na 221 3.8 20013 10
P 1734 2.8 1 68060 3.2
Sr 165 2.9 15449 7.2
Ti 18.4 23 20.442.2 —9.6
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Table 5 The analytical results for different biological reference materials(png « g~
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Table 4 Analysis line and detection limit

i IIHTER g:u?ﬂ%ﬁ @&5&7
/nm /(g + mL™1) /(pug + mL™1)
Si 212.4 0.17 0.12
Si 251.6 0. 15 0.12
Al 396. 1 0.031 0. 020
Fe 240. 4 0.19 0. 20
Ca 183.8 0. 14 0.16
Ca 317.9 0.17 0. 17
Mn 260. 5 0. 006 0. 005
Mg 285.2 0.036 0. 033
Mg 383.8 0. 040 0.052
Na 589. 5 0.12 0. 097
P 213.6 0. 026 0. 051
Sr 407. 7 0.001 0. 001
Ti 334.9 0.017 0. 055
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GBW10010 K2k GBW10011 /A2

GBW10012 £k

GBW10013 # 5.

SBW10014 [8 3%

R FHE e FH{E HELAH FH1E R THE e THE HELAE
Si* 0. 022 0. 025 0. 005 0. 008 0. 007 0.008 0.011 (0. 013) 0.018 0. 024
Al* 0.037 0.037 0. 009 0.011 0. 029 0.033 0.053 0.047)  0.0175  0.016 6
Ca* 0. 009 0.011 0. 030 0. 034 0.0051  0.0055 0.139 0.153 0. 696 0.70
Mg* 0. 034 0. 041 0. 041 0. 045 0.015 0.018 0.219 0.23 0. 230 0. 241
Fe 8.7 7.9 14. 8 18.7 9.21 13.3 130 139 114 98
Mn 13. 4 17 4.5 5.4 1.15 1.55 24.0 28 19.3 18.7
Na 20.2 25 14.6 17 13.9 10 12.4 (15) 1.12* 107+
p 0.127 0.136 0.154 0.154 0.058 0. 061 0. 641 0. 664 0.429 0. 46
Sr 0.35 0. 30 2.32 2. 54 0.25 0.19 9.0 9.9 44.7 48
) GBW10015 3¢ GBW10016 %t GBW10017 §5¥5 GBW10018 34 GBW10019 33
R FHE e THE HERAH T MR FHE HERAE THE HERAH
Si* 0.212 0.212 0. 091 0. 099 0. 002 0. 007 (0. 013) 0. 004 0. 005
Al 0. 057 0. 060 0. 081 0. 094 0.0022  (0.0035)  0.013 0.015 0.006 4  0.006 6
Ca* 0. 639 0. 658 0.328 0. 326 0.934 0. 94 0.019 0.022 0. 047 0. 049
Mg* 0.512 0.552 0.180 0.186 0.088 0. 096 0.112 0.128 0. 035 0. 039
Fe 561 540 246 242 33.5 7.8 33.6 31 10. 3 15.7
Mn 35.3 40. 6 442 496 1.03 0.51 1.22 1.65 2.32 2.6
Na 1,47+ 1.50° 140 90 0. 482" 0.47% 0.139* 0. 142" 0.121* 0.114*
p 0.328 0. 354 0. 444 0. 447 0.739 0. 764 0. 899 0. 956 0. 063 0. 066
Sr 76.9 87 8.8 9.2 5. 28 5.3 0.73 0. 64 6. 61 6.9
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Table 6 Comparison of analytical results for aluminium in different

biological reference materials by different methods( %)

FE MR WA JE IRALJE TR LB RV
GBW10010 (k) 0. 0370. 006 0. 037 0.015 0. 027
GBW10011(/h&) 0.0110. 002 0. 009 0. 004 7 0. 009
GBW10012(E %) 0.03320. 003 0. 029 0. 003 2 0. 021
GBW10013(# &) (0. 047) 0.053 0. 020 0.024
GBW10014 (& 3% 0.016 640.002 2 0.017 5 0.004 5
GBW10015(J£3%) 0. 060=0. 005 0. 057 0. 031 0.038
GBW10016 (ZE0t) 0. 0940. 009 0. 081 0. 052 0. 085
GBW10017 (358 (0. 0035) 0.00 22
GBW10018 (3 A4) 0.015%0. 00 2 0.013 0.012 0.013
GBW10019 (5 0. 006 60.000 8 0. 006 4 0. 000 7 0. 006 4
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Determination of Si, Al and Other in Biological Samples by ICP-AES with
Fusion with LiBO, after Dry Ashing

SUN De-zhong, HE Hong-liao, WEN Hong-li, MA Sheng-feng, GONG Ai-hua, YIN Shao-quan
National Research Center of Geoanalysis, Beijing 100037, China

Abstract An alkaline sample digestion procedure using fusion with lithium metaborate (LLiBO,) after dry ashing was developed.

Silicon, aluminium and other, a total of 10 elements in different kinds of biological samples, were measured by ICP-AES. The

detection limit of this method was 0. 15 pg » mL.™! for Si and 0. 03 pg * mL™! for Al. The accuracy and precision of the method

were demonstrated by analyzing certified reference materials poplar leaves (GBW07604). The precision was less than 3% and the

accuracy was —0. 03% for Si and —3% for Al. This method was applied to the certification of a series of ten biological reference

materials. The results were satisfied.

Keywords Fusion with lithium metaborate; Silicon; Aluminium; ICP-AES; Biological materials
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