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Sample preparation is very important in instrumental analysis. Many of the problems related to
sample preparation are specific to individual sample matrices, analytes, and instrument methods.
Recent advances of sample preparation techniques based on microwave technology, indicate that it
is essential for trace analysis in complex matrices. The advantages of microwave extraction include
faster reaction rates that result from the high temperatures and pressures attained inside the sealed
containers. This paper is intended for all researchers who desire a through understanding of the
theory and application of this technology.
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2. YJ% Material NEHEB e | NEELET & | MBS and x 10

3GHz fv 25°C T&MEMHEZIANEF | lce 32 0.00288 9

#BNTHRERTFRE AR - Water T =25 °C 76.7 12.0419 1570
Aqueous NaCl 0.1mol/L 75.5 18.12 2400
Aqueous NaCl 0.5 mol/L 67.0 41.875 6250
Methanol 239 15.296 6400
Ethanol 6.5 1.625 2500
n-Propanol 3.7 2479 6700
Ethylene Glycol 120 12 10000
CCl, 22 0.00088 4
Heptane 19 0.00019 1
Monochlorobiphenyl 2.75 0.28325 1030
Trichlorobiphenyl 272 0.1088 400
Pentachlorobiphenyl 2.70 0.01188 44
Calcium titanate 163.0 0.3749 23
Selenium (policrystaline) 104 1.6016 1540
Ivory soap 29 0.51185 1765

% (dissipation factor > LA tand F73) HEE - IHER NEN - HEZEME - REARZ AR IR E IR H5e
HEE RN EIESLRT (dielectric loss factor, £”) Hil EREELEE WU HBEHBMEZZEW
ST EEH B (dielectric constant, €') Z tt{H » B[l Tand = (transparent) & - [FLEEYE HH0E I S /E BiE
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RRIELL o /TR ST s — Y B RH IS i i@ i R ZE3% HANBRIL » ST Ry e SO (reflective) #74
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EHERE THEFREL (tand % 107)
0.0 1570
0.1 2400
0.3 4350
0.5 6250

i (°C) HEUREL tans x 10°
15 3100
50 2750
150 2050

250 1570
350 1270
450 1060
550 890
65.0 765
75.0 660
85.0 547
95.0 470

* A 3000 MHz By =045 5
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Schematic of sample heating by microwave energy.
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TEERRE ZEEEWEREL > flal - %
WA (polychlorinated biphenyls, PCBs) ~ A& 2
#E (chlorinated pesticide) ~ ZIR75 HRIEE(LEY)
(polycyclic aromatic hydrocarbons, PAHs) 5 & Z 5K
B ALEY) - EERERIETH - BERNEREREE
O ILE R - HE R EREEENGIEARE
SR (degradation) o [RIEL B G M & AL 22 18 B,
R - HERETARBEN DA EREREE -
Fish fl Revesz & A DURINAHTIRAZE A +Hi1%
HIF R 22 B AR e — T B &R 4 - HA
PIEREL A LLERR 1 1 BR &SR 30 =71 0 1Fi
BT 100% KA 120 °C BYBRAE NEEEL 15 43

8  AILUSE] 95% RIEIER o [F]RF AL R 22 Y
RERE 80 °C FHE] 120 °C K » B HH BRI
e R A BUAR Php o s N R B Ce L 3 0 2
IEPE & > ECREREHESE - 1993 F
Onuska Fll Terry N DIEFEEAZAE 1 1 RE
ZEERUEE R DA IS 30 #0300 B A L B
HEEAR » R IEREJR AT &2 A B R ma
P78 (aldrin) ~ HUFFEE (endrin) ELVERES © €275
Qe £ 8 p DUBOP: 2 B2 B R &R i 80%
(p.p’DDT [#4N) © 2003 4 Pereira 82 Lorenzo 25 A7
D15 Z2FWEHE LT (1 0 1) ZIEEEBIERZEI
TAE > WAEA [FIZE BURFE OB R R o 2 TR - 22
BEYIH 21 A RERSE - [FIRHRA RO 2 B,
SRER REAHGEEL - BEErUAS SRR 5 frrs
FHAfG SR AT DATS AR 2 MR R AR B B Y
(B SR B (= RS TP o

Barnabas Eil Deam % A® A 1995 FELIRENE
BAAREAT - MEHE 275 e L B S  RR E
{LEVZ I ZERRER » HFrE RS LAE 772 EH /Y

e R B ARBZE 5.
i e 1 o A o
Recovery (%) | RSD (%) | Recovery (%) | RSD (%) VAR 3 R R K FE B
o-HCH 95 6.1 94 6.1 LA A R B
B-HCH 93 5.1 101 34 Z e
¥»HCH 99 4.1 98 13
6-HCH 116 64 108 3.6
Heptachlor 109 1.8 94 3.7
Aldrin 86 3.6 92 22
Isodrin 88 50 92 59
Heptachlor epoxide 82 4.6 92 6.2
7-Chlordane 76 84 90 39
o-Chlordane + o-endosulian 86 30 89 64
p.p-DDE 82 42 91 55
Dieldrin 99 59 101 72
Endrin 121 42 101 64
[B-Endosulfan 98 5.7 96 6.8
p.p’-DDD 132 52 105 72
Endrin aldehyde 51 15.5 50 8.4
pp’-DDT 113 5.1 103 6.0
Endosulfan sulfate 121 9.0 96 4.8
Endrin ketone 115.6 40 82 1.8
Methoxychlor 106.0 14.7 99 134
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HEE M RBAER T % DL GC-ECD 4347 » LM A
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170% » MEMTHER s 8— 16% ©

I - #55m
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