4534 4 42 W ¥ otk ¥ 5 gk # b Vol. 34 No. 2
20124F 4 H Journal of Nuclear and Radiochemistry Apr. 2012

XEHS:0253-9950(2012)02-0114-05

RAIG T HREM SR E MY
2B -TRAL-H R BT A I 77 0K

JE SR VKK e X B B BLELR L 3 A IR X

PO A% AR5 i, B P ¢ 710024

FEE AECR A IR 55 20 ) (CTBT) A R 1 O 1 A% 3R iy o o 5 2 00 08 e T B8 A 2 AT T A 242, A
HEATVEAN AP BT o 3K SV RO i B A 0T B R R T R 2 LAk 2% M 0T 25 53 O B L — i i 4 38 7 92 00 LA
TERNR . AR TAESR T 18 - - T8 A 556 R A6 O 3k o BRIV 2% A1 T B ¥ R O 2 IR A Bk 2 DB M 6 14 L T
TCIB B AT T A S A VA T R 0 T Tk o S Y R T A R R A T DL L LU R R T R
U T3 D 3 (i R] K AR S LR iR TR R SIS R e S AR A X IBOR A2 e SEER A R R AR s A AR
AN IR A A RS AT L E R I,

SRR AR - IR TR U A M 5 TR I 5 AR T A 5 TR IR TR

o & 4y K5 : X837 XHFR ARG : A

Extraction-Ashing-Digestion Pretreatment Method for Polypropylene
Fibrous Filter Collected Aerosol Samples

TANG Han-bing, LIU Long-bo, LIU Shu-jiang, ZHOU Guo-ging,
LI Dong-mei, ZHANG Li-xing

Northwest Institute of Nuclear Technology. P. O. Box 69(14), Xi’an 710024, China

Abstract: Suspicious aerosol samples need to be pretreated for detailed analysis in radionu-
clide monitoring proposed by the Comprehensive Nuclear-Test-Ban Treaty (CTBT). These
samples are quite different from common aerosol samples since their filter matrix are massive
and the number of analysed elements is large and their contents are very different. As a re-
sult, any single pretreatment method is not effective for recovering all radionuclides. A novel
extraction-ashing-digestion method is proposed in this paper, including microwave extraction
of volatilizable radionuclides, ashing of filter matrix and microwave digestion of difficultly
soluble radionuclides. The spiked samples with polypropylene fibrous filter matrix were
prepared. Natural abundance elements cesium, cerium and zirconium were selected as trace
elements to validate the method. The recoveries under varied conditions such as pressure,
power, duration time of microwave extraction, ashing temperature and time, as well as com-
position and concentration of microwave digestion reagents, were studied experimentally.

The results show that cesium, cerium and zirconium in samples can be recovered completely
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under the optimum conditions.

Key words: polypropylene fibrous filter matrix; aerosol; microwave digestion; microwave

extraction
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Fig. 1 Centrifigal installation

1—— ¥k} B 00 45 (Centrifigal tube) ,2 RIMR N E
(PTFE tube) ,3——E#f (Filter) , 44— & ik (Filtrate)
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% RO a0, 1~4 MPa(R ) i3
WThR N 800 W, w=2% HCl & Wi 1€ It JE J1 78
Fil P9 AR 3 5 K 2230 B 120 ~ 250 CHY L |l T 3
P A 25 R 170~ 175 °CH L P iR B ) (3%
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Table 1 State of filter in different condition by microwave extraction

2% JE (Pressure) /MPa 3% (Power) ¢/min HEH IR ZS (State of filter)
0.2 100% 5 2 (Caking)
0.1 100% 10 UK B4 7 B (Stiff)
0.1 90 % 10 K45 Y (Not caking)
0.1 80 % 20 4k Pt (Caking)
0.1 80% 15 4B (Caking)
0.1 80% 10 K25 B (Not caking)
0.1 70% 20 Fgt e (Not caking)
0.1 70% 15 5B (Not caking)
0.1 70% 10 S 45 8 (Not caking)
2 AIa]E U ] E] i 2R
Table 2 Recoveries of different time by microwave extraction
KE FE 2w ) [ i % (Recoveries) / %
(Sample) (Sample type) t/min Zr Cs Ce
1 A 5 29.6+2.0 84.7+1.5 78.5+2.4
2 A 10 30.0+0.6 84.5+1.0 78.5+2.3
3 A 15 26.7+1.0 80.9+2.2 70.0%+1.5
4 A 20 12.44+1. 4 73.1£2.5 60.8+3.0
5 B 10 45.6+2.4 105.0+1.0 103.0£1.0

7 (Note) : A,n=3;B,n=5
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Fig. 2 Residue rate of ashing of polypropylene fibrous

filter matrix at different conditions

FFIF 8] 20 min, BT+ JE 51 £ 2. 0 MPa, £ §F B [A]
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Table 3 Regents and volume of microwave digestion

(S:;D:lle) VHCD /ml V(HNOs)/mL. V(HE)/mL T AR (Result of digestion)
1 3 1 3 WO IR MVE T A B L KA TUTE (Yellow cloudy solution with gray deposit)
2 1 3 3 WO IE IR S b K AT TE (Yellow solution with a little gray deposit)
3 5 2 TR VA K & 0 B K A6 0 TE (Cloudy solution with a little gray deposit)
4 6 2 WAOE R S DB KA UTTE (Yellow solution with a little gray deposit)
5 7 2 V5 W 8 1% (Clear)

1 (Note) : w(HCD =36 % ~38% ,w(HNO3) =65% ~68% ,w(HF) =40%

HR A DA b S0 48 S B AR 52 B SRR B T
MR Ty 1.5 MPa, £ FE ] 20 min, F It
J1%& 2.0 MPa, ff Ff B [3] 5 min; 3§ f# ¥ : HNO,
(7 mL w=65%~68%)+HF(2mL w=40%),
2.4 REIAEKE
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Table 4 Recoveries of the whole process

i B [a] i #% (Recoveries) / %

(Phase) Zr Cs Ce

12 B (Microwave 45.642.4 105.041.0 103.041.0
extraction)

5 f#% (Microwave 97.2+2.7
digestion)

B R (Whole 98.1+1.9 105.0%1.0 103.0%£1.0

process)

7 (Note) :n=5
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