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R 3 min; ( ) ABC ,
) | ' [7.9,11] ’
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3 3.
1 3
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4
kW 1.3 /min 30 / /
/(L'min™") 15.0 /s 15 nm (ug-mL™)
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5 7 , 2 3
A B C Cr/(mgkg") Cd/(mgkg') Pb/(mgkg") (P<0.05), RSD
1 0 0 0 1.123+0.005° 2.627+0.005° 1.727+0.005 0.5%~1.7% ,
2 -1-1 0 0.922+0.002 2.285+0.009' 1.385+0.004%
3 -1 0 -1 0.822+0.009% 2.198+0.007' 1.298+0.006™
4 0 -1-1 0.964+0.004% 2.187+0.003' 1.287+0.006" (P<0.05), [13]
5 1 0 1 1.122+0.004° 2.626+0.005° 1.626+0.005°
6 0 1 1 1.062+0.006° 2.523+0.008° 1.623+0.004°
7 -1 1 0 0.892+0.005 2.235+0.006% 1.335+0.004' ; =3)
=
8 1 1 0 1.128+0.007*° 2.636+0.004° 1.536+0.0082
. . _1 . _1 . -1
9 -1 0 1 0.9460.008" 2.326£0.007" 1.426+0.004 Cri(mgkg’) CdAmgkg’) Pb/(mgke )
b b b
10 0 0 0 1.134£0.005° 2.714+0.004" 1.714+0.008" 1.0980.018" 2.256+0.0217 1.612+0.016
11 0 0 0 1.124£0.006° 2.594+0.008° 1.694+0.007° RSD/%  1.639 0.993
12 1 0 -1 0.987+0.004" 2.395+0.007% 1.495+0.009' 1.1524+0.011* 2.715+£0.017* 1.752+0.009°
13 0 1 -1 1.091£0.007° 2.402+0.010% 1.502+0.007" RSD/% 0.955 0.514
14 0 -1 1 1.121£0.008" 2.553+0.006° 1.653+0.008° 242
15 1 -1 0 0.997+0.002° 2.412+0.005" 1.512+0.005"
1.098+0.005° 2.256+0.009' 1.612+0.008f 8 2
P<0.05, n=3),
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P 2
R Cr cd Pb
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97.2 101.5 95.9
Cr <0.0001 0.1750 <0.0001 0.0173 0.0002 19.712 0.984 6
RSD 1.639 0.931 0.993
Cd 0.0001 0.8809 0.0001 0.0314 0.0004 13.392 0.9710
Pb 0.0003 0.0725 0.0008 0.2586 0.0007 12.722 0.963 8 100.7 101.3 101.7
23 RSD 0.955 0.626 0.514
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Determination of Heavy Metals in Materials of Porphyra haitanensis by
ICP-AES with Wet Digestion and Microwave Digestion

DING Zhong-zhong, LOU Yong—jiang*, ZHAO Yi-lin
( School of Marine Science, Ningbo University, Ningbo 315211, China )

Abstract: The process of microwave digestion of East China Sea Porphyra haitanensis is optimized using the
experimental method of response surface. The digestion method of microwave digestion and wet digestion are
used to measure the heavy metals by ICP-AES. According to the results, the three factors in the processing are
optimally determined as: the temperature of digestion being 164 , the acid solvent to material ratio being 25:1,
and the digestion time being 15 minutes. The shorter the digestion is, the simpler operation and the less of regent
dosage are. It is concluded that, compared to the method of wet digestion, the method of microwave digestion
features in being time-saving in processing, convenient in operation, consumption-saving in dosage, and more
effective in ICP-AES.
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