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Fig 1 SEM images of tea SRM originated particles
Decom position method: dry ashing(left); wet digestion(right)
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Table 1 Elemental compositions of different plant SRM originated particles

Sample

Decomposition method

Elemental composition/ % *

Bush leaves and twigs( GSV- 1)
(GSV- 1)
(GSV-2)
Bush leaves and twigs( GSV- 2)
Poplar leaves( GSV- 3)
Poplar leaves( GSV- 3)
Tea( GSV-4)
Tea( GSV-4)

Bush leaves and twigs

Bush leaves and twigs

Dry ashing
Wet digestion
Dry ashing
Wet digestion
Dry ashing
Wet digestion
Dry ashing
Wet digestion

Al 14 73; Si, 69 59; S, 2 86; K, 5 06; Ca,4 41; Ti, L 34; Fe, 2 02
Al, 15 11; Si, 73 52; K, 5 47; Ca, 1 97; Ti, 1 41; Fe, 2 52
Al, 9 47; Si, 34 23; P, 559; S, 20 65; K, 2 38; Ca, 22 51; Ti, O 62 Fe, 4 55
Al, 11 94; Si, 78 35; Cl, 0 8; K, 4 9; Ca, 1 39; Ti, L 32; Fe, 1 28
Al, 6.80; Si, 69 16; P, 3 50; S, 5 27; Cl, 408; K, 4 20; Ca, 5 52; Fe, L 46
Al, 6 51; Si, 90 37; Cl, 177; K, 135
Al, 16 12; Si, 5575; K, 7 62; Ca, L 56; Mn, 18 41; Fe, 0 55
Al, 23 67; Si, 64 72; Cl, 0 41; K, 8 54 Ca, 0 42; Ti, O 85; Fe, 1 40

* Elements whose atomic numbers are lower than sodium’ s are not incuded
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Fig 2 EDAXspectrum of two kinds of tea SRM originated particles
Decom position method: dry ashing(left); wet digestion(right)
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Table 2 Elemental distribution percentages in four different tea SRV originated particle fractions

Elem ent Method Extract A Extract B Extract C Residue
Al Dry ashing 5 88% 14 93% 2 53% 76 66%
Al Wet digestion Q 71% Q0 22% 2 49% 96 58%

Ca Dry ashing 92 65% 7 35% Q 00% Q0 00%
Ca Wet digestion 74 31% 25 63% Q 00% Q0 00%
Cr* Dry ashing 9 83% 17 40% 28 54% 44 23%
Cr* Wet digestion 0 00% Q0 00% 16 23% 83 77%
Fe Dry ashing 3 42% 21 76% 3 37% 71 45%
Fe Wet digestion 1 65% 3 68% 12 88% 81 79%
K Dry ashing 28 18% 18 93% 3 89% 49 00%
K Wet digestion 23 4% 3 54% 1 85% 70 87%
Mn Dry ashing 29 T1% 29 71% 15 43% 25 09%
Mn Wet digestion 6 14% 55 68% Q 00% 38 18%
Na Dry ashing 0 00% Q0 00% 1 17% 98 83%
Na Wet digestion 0 00% Q0 00% Q 77% 99 23%
Pb Dry ashing 4 13% 30 71% 13 82% 51 34%
Pb Wet digestion Q0 00% 0 00% 0 00% 0 00%
Ti Dry ashing Q0 26% 1 01% 0 88% 97 85%
Ti Wet digestion Q0 08% 0 16% 3 24% 96 53%

* Al and Cr can’ t be extracted completely from the particles after BCR sequential extration procedure

Fig 3 SEM images of add indestructible portions left by two kinds of tea SRM originated partides after

B(R sequential extration procedure (Badkground: 0. 22 M m filter membrane)
Decom position method: dry ashing(left); wet digestion(right)

24 Table 3 Some dements demental concentration
, (meant SD) in tea SRM( replicate: 3)
, , Element/(mg* kg=!)  Dry ashing Wet digestion Certified
Al 79%2 2 191181 (3 000)
Ca 2949%35 3 448%114 4300200
ALK, Fe Ti ;’ Cr 024910 002 0. 740 02 0 800 02
Fe 216%12 251%8 264%10
’ ’ K 4216%173 15 9591495 16 600600
, 3 , Mn 64%2  1217%46  1240%40
500 C( ) Na 383t05 333%01 4414
s P 426%9 2559+32 2840%60
, , Ph 38f01  41*X02 44F02
Ti 041002 3.6%*03 24%3
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Study on the Characteristics and Compositions of Fine Particles Left in the
Solution after Decomposition of Plant Samples

WANG Xiao ping', GAO Werjian?, XIANG Su liu?
1. School of Radioactive M edicine and Public Hygiene, Suzhou U niversity, Suzhou 215007, China
2. Analytical Center, Suzhou University, Suzhou 215007, China

Abstract After decomposition of plant standard reference materials bush twigs and leaves (GBW07602, GBWO07603), poplar
leaves(GBW 07604) and tea(GBWO07605) with either dry ashing method or wet digestion method, all kinds of fine particles left in
the solution were collected and examined carefully by a scanning elect ron microscope(SEM) , and their chemical composition w ere
investigated by a SEM- affiliated energy dispersive X-ray spectrometer at the same time. Moreover, the concentrations of some
metal elements distributed among four different tea SRM- originated particle fractions extracted following the BCR sequential
extraction procedure were determined by AAS and ICP- AES. It was found that decomposition methods have a great influence on
the structure of fine particles. When dry ashing method is used, grey colored, fluffy and porous partices can be produced,
whereas fewer white colored, compact particles can be produced when another method is used. As for chemical composition, all
kinds of fine particles are almost the same, with silicon and aluminium as their main constituents, and calcium, iron, potassium,
titanium and so on as their minor ones. The elemental distribution percentages in four different particle fractions in two kinds of
plant- originated particles differ from element to element, which can result in severe negative errors when plant samples are de

composed and determined for elemental concentrations.

Keywords Plant; Standard reference material; Element; Dry ashing; Wet digestion; Scamning electron microscope; AAS; ICP
AES
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