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Comparison on Microwave Ashing Method and
Electric Stove-Muffle Furnace Method

for Kilogram Level Biological Samples
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Abstract: In order to solve the problem of slow ashing speed for kilogram level biological
samples in radiation environmental monitoring, a microwave ashing method was developed.
In order to examine the effect of the ashing method, a comparative study on the microwave
ashing method and electric stove-muffle furnace method (Chinese national standard method)
was carried out in the paper. Carbonization time and total ashing time of the former are about
1/7-1/3 and 1/2 of the latter. Cs element recovery ratio of the microwave ashing method
increased from 70% to 80% more. Amount of impurities introduced of the former reduces
significantly and Fe element content of the grey is 1/20 of the latter. Compared to electric
stove-muffle furnace method, the microwave ashing method has the advantages of fast ashing
speed and high automatization. Experimental results show that the microwave ashing method
can meet the demand of environmental sample ashing in radiation environmental monitoring.
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Table 1 Comparison of ashing speed between the two methods

(D827 CIRORET P iabeS
(Microwave method) (Electric stove-muffle furnace method)
FE 2 A
IR B8 1 (G AL o4 AV T W RE L (G AV o4 T Ak T
(Sample types) KA (Grey AL (] KR A B 1] IRt b (Grey HAG I ] SR A B 1]
fresh ratio)/ (Carbonization (Total ashing fresh ratio) / (Carbonization (Total ashing

(g kg ) time) /h time) /h (g kg™ ) time) /h time) /h
T #3 (Flour) 6. 81 2 24 7.78 7 41
W 7E (Egg) 8. 22 3 22 9.51 19 11
14 (Grass carp) 10.02 3 22 12. 85 19 42
212 (Sweet patato) 6.31 3 23 6.88 17 46
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Table 2 Comparison of Sr and Cs element recovery ratio between the two methods

ik

(Microwave method)

eI

(Sample types)

HL -5 B ik

(Electric stove-muffle furnace method)

Y(Sr) /% Y(Cs)/ % Y(Sr) /% Y(Cs)/%

T #3 (Flour) 85.2 86.9 86.5 74.5

4 (Egg) 88.1 85. 8 85. 4 77.6

B Af (Grass carp) 86.7 83. 6 83.0 80. 4

#1. 3 (Sweet patato) 84.2 82.6 80. 9 79.2

3 PR T AL PR KAE PR Fe,Na JT 3R & i 0 Hréh R
Table 3 Comparison of Fe and Na element content of the grey between the two methods
w(Fe) /(mge+g 1) w(Na)/ (mg g 1)
HEEES - b - b
(837 O

(Sample types)
(Microwave method)

furnace method)

(Electric stove-muffle

(Electric stove-muffle
(Microwave method)
furnace method)

i1 #5 (Flour) 1.13540. 236 25.73%1.07
X (Egg) 1.10940. 105 19.02£2.55

56.36410. 07 151.7£19.58

150. 0£8. 260 183.4436. 67

F (Note) :n=4
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