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a( 130026)
b( 22 028000)
c( 130026)
-ICPM S , ESS-1
100% , , 4%,
; ICPM S ;
Q 0144—1 0218ug- g % Q 15%—3 51%, 83 2% —
108 9%,
-ICPM S,
10657 63 ‘B : 1004-8138(2008) 06-1183-05
1
ICPM S , ,
(ICP-AES) (GFAAS) , Adgilent 7500
(=l ESS-1 , ,
2
21
211
7500a ICPM S( Agilent ) M D S-2002A (
) ECH-1 ( )
212
(GR) (GR) (GR) (GR),Milli- Q (
18 M Q- an), (1omgA ),
( A gilent )
973 (2004CB 418505)
: (0475) 8173555; Etmail: wxh1009@126 com

(1975—),
: 2008-06-20, : 2008-07-03
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22
221
A glent , 1%
, A nglent 50nL EPT ,
© Q00,10 00, 20 00ugA. Q 00,1 00,2 00ugA
222
7500a ICPM S(  Agilent ), Agilent 7, 89, 205 ,
1
1 Agilent 7500a
RF W) 1400 3
() 2 (mL /Mmin) 10
(mm) 65
L /min) 122 (Pa) 2x 10 4
: 1 Oug/MLA gilent Ge In Bi
223
. 150 , Q 1g 3nL ImL PTFE
: 20 00ugA, 1 ough, 2h
130 , 10mL , )
, 3, ,
50mL
: , PTFE Q 1g
, 1 anL 1mL ; 2 4L , ImL , 2mL
20 00ugA , 1 Ougd : 10min
[4]
23
3
31
ICPM S : )
( ) (Polyatom ic or molecular interferrence) ,
(Isobaric overl aps)
, (Interna. standardization) ,
52Cr 63Cu GGZn , 52Cr 4OA r12C+ , 35C|160H+ 'GGZn 348160160+

) Ni N i
, [4] 2
EPA 200 8
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A s(75)= [75]x 1- [77]x 3 127+ [82]x 2 548505
Cd(114): [114]x 1- [118]x Q 02311
Pb(208): [208]x 1- [206]x 1+ [207]x 1

L Cd L L
R3D
, 5% , .
5% ,
2
(s)
Cr 53 Ge(72) Q 30 3
Cu 63 Ge(72) Q 30 3
Ni 60 Ge(72) Q 30 3
Zn 66 Ge(72) Q 30 3
cd 114 In(115) & 00 3
Pb 208 Bi(209) Q 30 3
As 75 Ge(72) 3 00 3
32
, RSD 3
3 RD
y= ax+ b RS
(r)Q 9999
Cr y= Q 579x 10" 2x x+ 2 364x 100 2 x= 1 044x 10x y- 2 468x 10 ! 9 19x 10° '—5 69
(r)Q 9998
— 10" 2 4x 1001 x= 4 1 - 7x 1
cu y=2 055)(<r)f ooxog+ 1 664x 1001 x= 4 866x 10x y- 8 097x 10 9 09% 10 1—3 04
- - 3 -3 = - - 1
Ni y=6 342>(<r)lf 00xo(>)<+ 1835x 100 3 x= 1 577x 10+ 2x y- 2 893x 10 3 02x 10 '—1 07
y= 2 017x 10" 2x x+ 1 384x 10" 2 x= 4 958x 10x y- G 861x 10 !
1 60—3 39
Zn (r)1 0000
- - 2 - 2 - _ - 1
cd y=8 4772)1;) oc))(oc))H 1 825x 10" 2 x= 1 180x 10x y- 2 153x 10 3 16x 10 '—2 38
y= 4 182x 10" 2x x+ 6 555x 10" 3 x= 2 391x 10x y- 1 567x 10" !
—3 37
Pb (r)Q 9994 13633
As y= 7 978x 10 3x x+ 1 848x 10" 2 x= 1 253x 102x y- 2 316x 10 Q 38—2 37
33
ESS-1 4 4 )
2 2 ) )

, ICP A rCl As )
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, , AsHg Se )
ICPM S
4 ESS1 (g g ")
Cu Zn Cd Cr Pb Ni As
16 38+ 1 2 19 19+ 1 8 — 2000+21 1094+32 2499+ Q02 Q935505
7682+ 03 208435 — 202014 130931 1225:826 374+25
1 1700+ 13 2084+0Q7 Q07831 3943t28 1018+29 260409 12 16t15
18090+ 13 3484+Q7 QO78:31 444328 1718:29 270409 1116t15
2 1909+ 13 4084t21 QO076:Q05 4443t28 1812+ Q3 258329 765:11
207+ Q8 552+31 008300l 572+42 236+12 296:+18 Q8+0Q75
12 1 5,10, 15, 20M Pa 112 8anin; 2 5,10, 15, 20M Pa
4 3 3 10min
34
, (A 100-150an B 250-
300an C450-500an), 10 , 10
5 5 ug- g’
5
(bg- g )
1 Cu 102 EPA 6020
2 Zn Q79 EPA 6020
3 cd Q 056 EPA 6020
4 Cr Q20 EPA 6020
5 Pb Q 073 EPA 6020
6 Ni Q 014 EPA 6020
7 As Q 80 EPA 6020
6 , 83 20% —108 9% , ,
6 (1g)
(%)
Cu ZK6 1 2 866 1777 108 9 20 7 19 09 +08
Zn ZK6 1 5 475 4 502 97 26 55 2 52 06 +31
cd ZK6 a1 Q 0975 Q 004494 93 01 Q 083 0 06492 +Q 011
cr ZK6 1 5 610 4 750 85 94 57 2 55 42 +42
Pb ZK6 2 4 430 2 382 102 4 236 20 55 +12
Ni ZK6 1 3 263 2 428 83 20 29 6 27 21 +18
As ZK6 1 2 459 1 505 95 40 10 70 11 12 +08
1 , (GB 15618-1995) ,

ESS-1, ICPM S
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D eterm ination of Heavy M etal lons in Soil by ICP-M S

with M icrowave D igestion

WANG Xiao-Hui*® ZHANG Yu-d inga® L u Na WanGL in
a(College o Environment and Resources, J ilin U niversity, Changchun 130026, P. R. China)
b(College d Chemistry, Innemongolia U niversity f or N ationalities T ongliao, I nnemongolia 028043, P. R. China)

c(D atang Jilin Paw er Generation Co L TD, Changchun 130026, P. R. China)

Abstract Themicrow ave digestion-ICPM Swasused to detect theCr, Cu,N i, Zn, Cd and Pb

in il Themethod accuracy w as proved by the national environrmental standard sample ESS-1,

and the accuracy reached 100% ,w hich suggested that the detection paraneters is in linew ith the
standard’ s and the RD L ow er than 4%. The two digestion methodsw ere compared on the effect
of the result; the optimal paraneters of ICPM S were studied; the matrix interference w ere
corrected by themuti-internaL standard method The il of afactory in northeast industrial base
w as detected w ith the abovemethod Themethod detection limit isQ 0144—1 0218ug- g %, the
precision is Q@ 15%—3 51% and the recovery is 83 2% —108 9%. It is a promising and. ysis

method on environrmental il samples
Key words M icrow ave D igestion-ICPM S, Soil Sanple



