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R 50 mL PET s s
50 mL 5% s >
, Hg 01 mL Table2 Microwave digestion program of samples
(20kg+ mL7 ") /min /C / min
1 4 100
Table 1 Instrumental operating conditions 2 3 130
and data acquisition parameters 3 3 160
4 5 190 10
/W 1370
/(L *min 1) L 23 )
/(L* min— 1) 14 9
/(L* min- 1) 0 90 21
I 2 211 &KMEXZ
/rps Q1
; s )
03 0999 6~ 1. 000
3 212 FEAREEMK
1.3 s T,
T oIps
RSD 1. 28%~ 9. 18%
L3 2 13 JefrE kR
40 C , 40 03¢
03¢, PFA ’ ? b3
, 6 mL 65% HNO;, 2 mL 30% H,0, 20 Hg . 3
el 0 ImL, ) 2 14 ZFEAEM(LOD)
: 60 C , b3 :
50 mL PET O ( 3)
42 mL PFA ,
Table 3 Results for the limit of detection and recovery test by adding standard
! %
Be 9 2Ge 37 07ng* g ! 26 33 ng* g ! 68 40ng* g ! 107. 9 1 163 nge* L-!
Na 23 2Ge 52 09 Hge g1 206 6Mge g 246 6lge g 95 32 L 7250ge L-1
Mg 24 2Ge 1 394 mge g ! 3.373 mg* g ! 4 647 mg* g ! 97. 49 210 5nge L-!
K 39 2Ge 16 08 mg* g ! 3.373 mg* g ! 18 79 mg* g ! 96 58 1 268 Hge L-!
Ti 47 2Ge 16 71 Hg» g- 11 3 25Hge g ! 28 30Mge g ! 94 46 288 3ng* L- !
v 51 2Ge 1L 461 Hge -1 2 066 Mge g ! 3390 Hge g ! 96 12 6 008 ng* L- !
Cr 53 2Ge 2 300 Hge g ! 2 066 Mge g ! 4 200Hge g ! 95 54 120 6ng* L~ !
Mn 55 Ge 100. 4 bg » g~ ! 33 43Ug + g ! 133 3Hge g°! 99 60 28 39nge L'
Fe 57 2Ge 1 089mg* g ! 3.373 mg* g~ ! 4 255 mg* g ! 95 37 782 Tnge L~
Co 59 2Ge 0 204 9lg * g~ ! 0168 6lge g~ ! 03731 kge g ! 99 89 49 53nge L~
Ni 60 Ge L 974 Hge ¢! L 669 Hge g~ ! 3 704Uge g ! 101 67 75 12ng* L~ !
Cu 63 2Ge 6 966 Hg* o1 6 642Hge g1 12 79 Hge g1 93 99 46 18 ng* L-!
Zn 66 2Ge 44 S5Hge g~ 33 43 Hge g ! 73 02 Hge g1 93 64 161 6nge L-!
As 75 2Ge 0.378 3Hge* g1 Q0 166 6 Hge g ! 0 5390Hge g-! 98 92 31 03 ng* L- !
Se 82 2Ge Q0 183 7Hg * g-! 0 1666Hg ¢ g-! 0 3532Hge g-! 100 80 107 1nge L-!
Sr 88 2Ge 45 63 Hge* g~ ! 49 69 Hge o~ ! 92 37 Hge g1 96 91 12 77 nge* L-!
Mo 98 2Ge 0. 192 4Hge o1 0 168 6Hge g ! 0 3584 Hge g-! 99 28 7509 ng* L-!
Ag 107 15 n 7260ng* g~ ! 26 33 ng* g ! 33 75ng* g ! 100 50 6 820ng* L-!
Cd 111 15 Tn 1 770 Hg* o~ 1 669 Hge o-1 3 334Hge g ! 96 95 9 774 ng* L- !
Sn 120 15 n 94 06ng* g ! 65 82 ng* g ! 164 4ng* g ! 102 80 122 9nge L-!
Cs 133 15 n 170 7nge* g~ ! 130 1 ng* g ! 290 Ong* g ! 96 41 0397 9 ng* L-!
Ba 137 15Tn 24 84Hge o~ 33 73Hge g ! 57 19 Hge g1 97. 64 29 82ng* L- !




1212 27
3
! %
Hg 202 20 Bj 0.139 1 Hge g ! 0 130 6 Hg* o= ! Q 2740Hge - 101 60 78 60nge L-!
Tl 205 200 Bj 20 70ng* g~ ! 26 33 ng* g ! 50 89 ng* g ! 108 20 1 871 nge L-!
Pb 208 200 Bj 2 544 g g ! 1L 669 Hge g1 4 225Hge g1 100 30 39 02ng* L-!
Th 232 20 Bj 0.303 5Hg* g ! 0 166 6 Hge o= ! Q 4738 Hge ¢! 100 80 0 8133 ng* L-!
U 238 200 Bj 21 12nge* g ! 26 33 ng* g ! 5L 66ng* g ! 108 9 03563 ng* L-!
: (I)As (L 000) x (75¢)— (3 127) x [(77¢) - (O 815) % (82¢) ] (1)
(2)Mo (L 000) % (98¢)— (0. 146) x (99¢) (2)
(3)Cd (1 000) x (111c)= (1 073) x [(108c)— (O 712)( 106¢) ] (3)
(4)In (1 000) x (115¢)— (0 016) x (118¢) (4)
(5)Pb (1. 000) x (206¢) + (L 000) x (207¢)+ (L 000) x (208¢c) (5)
(6) Sn (1 000) x (120¢c) - (O 01273) x (125¢) (6)
LOD= 3x o/ (7) 128 s ( 6) As,
o 11 (CPS) Mo, Cd, In Pb 1ol
22 ( 1~ 5)
s s As, Se Hg
Babington
R Ge, In Bi3 3
As, Se, Hg, Zn, Cd, Cr Ag 1,
2, 2,05,05,1 ls As, Se, Hg, Zn Cd s s
., PCr ¥clo” . 27 .
. Ag’ , ) , ,
120Sn (32 58%), "'Te
(0 09%), : :
Te , PTe 10 000 35 CPS, [ 20]
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Abstract W hile the organic and biologically active components in tobacco smoke are well characterized, it is also important to
know which inorganic elements are contained in tobacco. In the present paper, the determination of Be, Na, Mg, K, Ti, V, Cr,
Mn, Fe, Co, Ni, Cu, Zn, As, Se, Sr, Mo, Ag, Cd, Sn, Cs, Ba, Hg, T1, Pb, Th and U in tobacco leaves was studied by irr
ductively coupled plasma mass spectrometry. Samples were digested in a mixture of nitric acid and hydrogen peroxide by closed
vessel microwave digestion. The instrumental operating conditions were optimized for the measurement of above 17 elements.
Ge, In and Bi were used as internal standard elements to compensate matrix effect and signal drift. T he precision of measurement

ranges from 1 28% to Q 18% in terms of relative standard deviation. T he recoveries for spiking tobacco samples and the limits
of detection are in the range of 93 64%- 108 9% and 0 356 3 ng* L'-1 725 Ug+ L', respectively. The results of experiment
show that the method can meet the requirements of trace analysis.
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