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s 80~ 100, 100~ 120 120~ 140 Ca, Mg, Zn Fe ,
s 1
L22 BUHMB
025¢ s Table 1 The operational condition of AAS
s s 10 min s
s /nm ( )/ nm /mA / mm
. . . Ca 422 7 13 75 125
3, 10 mL , i Mg 286 2 13 75 75
Zn 213 9 13 50 75
Fe 248 3 02 15 75
2
s Ca, Mg, Zn Fe
21
2
(AAS)
Table 2 The Calibration of elements by AAS
r r
Ca Y=0 0123X+ 0 008 3 09931 Zn Y= 0132 5X+ 0 000 4 0 990 1
Mg Y= 0 5388X+ 0 010 8 0 9980 Fe Y= 0020 6X+ 0 003 2 0 994 8
, Table 4 The orthogonal array design and experimental results
H,0,, HCl, HF  H,SO /(Lge o1
( 20, 2504 ) A B c b (Mg* g 1)
, Ca Mg Zn Fe
( ) 1 1 1 1 4332 174 4 20 80 44 40
1 2 2 2 4164 143 2 41 60 41 60
3 4 5 1 3 3 3 4576 404 0 32 00 61 60
2 1 2 3 8736 428 0 72 80 1152
2 2 3 1 5288 476 0 51 60 134 0
Table 3 The variables and levels of orthogonal array design 2 3 1 2 2488 91 20 12 00 36 80
A: B: C: D: 3 1 3 2 896 0 204 4 6 400 18 00
/mL* g1 1(V/V) / 3 2 1 3 4656 2248 3680 3000
1 HNOs H,0, 200 0 25 6: 1 80~ 100 3 3 2 1 804 0 88 00 7 600 22 80
2 HNOsHCI 250 0 25 4.1 100~ 120
3  HNOs H;S04 30: 0 25 2.1 120~ 140
Table 5 The results of orthogonal array design
Mg/ (Hg* g7 ") Cal (Bg* g~ 1) Fe/ (Hg* g7 ") Znl (Bg= g~ ")
A B C D A B C D A B C D A B C D
K 721 6 806 8 490 4 738 4 13072 13964 11476 10424 147. 6 177 6 111 2 2012 94 4 100 69 6 80
K, 995 2 844 659 2 438 8 16512 14 108 13 704 7548 286 2056 1796 9%.4 136 4 130 122 60
K3 5172 583 2 1084 41056 8 6356 7868 10760 17968 70 8 121 2 2136 2068 508 516 90 141 6
R 478 260 8 594 618 10156 6240 2944 10420 2152 844 1024 1104 856 784 524 8lL6

HCI, (2)

s HNOs-HCI 201, (4 120~
Ca, Mg, Zn Fe 140
A>B,CGDs, = (1) HNO;
- 25: 0 25, (3) 6
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Table 6 Microwave digestion program 2 2 ICPAES
ICRAES AAS
/ min / min /9 8x 10* Pa /W 10
! 3 3 30 255 1150 W 26. 0
2 5 5 30 0 . .o
3 5 5 30 255 psi, 0SL* mmn , 100 rpm,
4 5 5 30 425 10s 7
5 10 10 30 600
Table 7 The calibrations and detection limits of the elements by ICP- AES
/ nm r B / nm r _
/(Hge L1 [(Mge L)
Al 369 152 Y=179.8X-2 6 Q999 1 26 Mg 280270 Y= 799 06X- 84 7 0 9990 a6
As 189 042 Y= 168 0X- Q 4 Q999 9 10 Ni 231 604 Y=1279 6X- 111 0 999 4 14
Ca 318 128 Y= 478 22X+ 17. 3 0 999 6 28 Pb 220 353 Y=1236.2X- 0358 09997 9
Cr 267. 716 Y=166.8X+ 1 4 0 999 8 12 Si 251 612 Y= 321 2X- 3 8 0 999 8 9
Fe 239 562 Y=178 17X - 0. 8 Q999 9 6 7Zn 213 856 Y= 546 95X- 9 88 0 9997 11
23 s ImL
, ICRAES 10 , 8
Table 8 The precision and recovery test( n= 5)
Al As Ca Cr Fe Mg Ni Si Zn
RSD/ % 62 56 a5 47 12 24 5.8 35 22
! % 105 6 85 8 99 5 89 3 96 1 93 9 104. 2 91 5 90 1
, 24 AAS I(RAES
83 8% ~ 105. 6% , ICRAES AAS Ca, Mg, Zn  Fe
Al Si  As AAS ICP AES X 9
Table 9 Comparison of AAS and ICP-AES
Fe/(Hg* g~ ) Zn/(Bge g ') Ca/(Hg* g~ Mg/ (Hg* g~
AAS(n= 4) 141 5 731 8 789 448 0
ICP-AES(n= 4) 145 9 73 9 8 446 439 8
/ % Q 087 0 Q 0561 4 784 Q2971
t L 81 Q 38 2 43 1 40
ta 1 95%, 6, ) 2 45

, ICP-AES s



1546 26

[ 1]

[ 2]

[ 3]

[ 4]

[ 5]

[ 6]

[ 7]

[ 8]

[ 9]

YAO Zupei, CHEN Jian-xin, L1 Fu-ru( s s ). Chinese Journal of Information on T raditional Ch inese M edicin e(
), 2000, 7(12): 31.
PENG Xue-zhu( ). Hunan Guiding Journal of Traditional Chinese Medicine( ), 2003, 9(12): 54.
ZHANG Yu( ). Chinese Journal of Basic Medicine in T raditional Chinese M edicine( ), 2004, 10(8): 67.
WANG Gang, CHEN Rongda, LIN Bing cheng( , s ). Chinese Journal of Pharm aceutical Analysis(
), 2002, 22(2): 151.
DONG Lw lu, SHEN Fengyu, PU Xiar geng, et al( s s , ). Information on T raditional Chinese M edicin e(
), 2000, (2): 16.
GUO Mandong, MA Shu-juan, WANG Xiae-hua, et al( s s , ). Physical Testing and Chemical Analysis(Part B:
Chemical Analysis) ( - ), 2002, 38(3): 158.
ZHANG Jin-sheng, LI Lihua, ZHANG Jin-ping, et al( s s , ). Chemical Journal of Chinese Universities(
), 2004, 25(7): 1248.
ZHU Jiaye, YI Xiae-juan, DING Xiae- feng( R R ). Spectroscopy and Spectral Analys is( ), 2003,
23(2): 380.
YI Xin-ping, LIU Jiar-ping, LI Ge( s s ). Spectroscopy and Spectral Analysis( ), 2004, 24(7):
890.

YANG Yi, HOU Xiang yan, WANG Shu-jun, et al( s s
), 2004, 24(12): 1672.

, ). Spectroscopy and Spectral Analysis(

Determination of Elements in Euonymus Alatus by Microwave
Digestion- ICE- AES

TANG Rui, HOU Xiang-yan, SUN Chen, YANG Yi'
Beijing University of Chemical Technology, Beijing 100029, China

Abstract T he determination of elements in Fuonymus alatus by ICR-AES was carried out in the present paper. The Euonymus

al atus samples were digested by microwave digestion technique. The optimized conditions of microwave digestion procedure

obtained by orthogonal array design were as follows: the volume ratio of HNOsHCl is 2. 1; the ratio of liquid/ solid is 100 1;

the sample particle size is 100-140 mesh. ICP-AES method was applied to the determination of ten trace elements in the sample,

and was compared with AAS. The results showed that the method was rapid and simple with the relative standard deviations
between 0 5%-6 2%, and the recovery between 85 5% and 105 6% .
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