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Abstract : The memory effect of silver and aqua regia in the vessel by their permeation was studied
during the microwave digestion of samples under the operating conditions of high temperature and
pressure. The extent of permeation in vessels with the solution containing silver 5 mg has been shown
to be 0.97 pg/mL for the digestion of HNOs solution and 0.47 pg/mL for the digestion of oil sample
under condition of MDS 180T program (180 C, 220 psi).
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Table 1. Program of the microwave digestion system
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Program  Step Type Temp (C) Power (W) Ramp (min) Dwell (min) T-limit (C)  P-limit (psi)
MDS 140T 1 Time to Temp 140 500 10:00 20:00 150 450
MDS 160T 1 Time to Temp 140 500 10:00 05:00 150 450

2 Time to Temp 160 750 10:00 20:00 170 450
MDS 180T 1 Time to Temp 140 500 10:00 05:00 150 450
2 Time to Temp 180 750 10:00 20:00 190 450
MDS 190T 1 Time to Temp 140 500 10:00 05:00 150 450
2 Time to Temp 180 750 10:00 20:00 190 450
3 Time to Temp 190 900 05:00 05:00 200 450
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Fig. 1. Distribution of silver concentration permeated into

microwave digestion vessel. The process of
digestion was carried out using MDS 180T
program with Ag(1000 mg/L) 5 mL and HNO; 1
mL. Mean : 9.73 g, Standard deviation : 2.85,

CV.(%) : 293 %

® 10.80

o | ® 8.60 e 8.10
T Te 7.60

Conc. (1)

® 3.60
*3.10

® 1.70e 1.60 01.30
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Fig. 2. Distribution of silver concentration permeated
into microwave digestion vessel. The process of
digestion was carried out using MDS 180T
program with Ag(1000 mg/L) 5 mL and HNOs;
5 mL and lubricating oil 0.1 g. Mean : 4.72 g,
Standard deviation : 3.67, C.V.(%) : 77.8 %
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Fig. 3. Permeation of silver as a function of added matrix

(Ag) concentration. The process of digestion was
carried out using MDS 180T program.
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Fig. 4. Permeation of silver as a function of temperature
and pressure.; microwave digestion program
(temperature- C, pressure-psi): 140T(140,130), 160T
(160,180), 180T(180,220).
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Table 2. Concentration of Ag removed and AgCleiig)

AgCleoigy = Ag™ + CI

K[AgClwia)] = Ky = [AgTI[CIT =1.82 x 107
Ky <[AZI[CI] : AARA, e F23}3d
Ky =[AgICIT : 3189

Ky <[Ag'[CI] : B¥3}-8

Ago A 2o

T2 galste,
(1 x 10° gL) 1/ (107.87 g mol) = 927 x 10° M(mol/L)
S Aok aelEE
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Ks = [Ag']ICIT = [927 x 10°]x[ X ] = 1.82 x 10™°

= 1.963 x 10°
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Program Initial concentration (1g) Final concentration (#g)  Ag removed (1g) AgClsoliay (1£8)
MDS 180T 1 10 1.08 8.92
2 10 0.81 9.19
3 10 0.83 9.17
average(SD) 0.91(0.15) 9.09 12.1
MDS 190T 1 10 0.38 9.62
2 10 0.30 9.70
3 10 0.45 9.55
average(SD) 0.38(0.08) 9.62 12.8
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Table 3. Concentration of CI' as a function of Ag’

concentration
Ag’, [Ag], [CI], CI,
(g/mL M(mol/L) M(mol/L) (g/mL
1 927x10° 1.95x10° 0.69
0.1 927x107 1.95x10™* 691
0.03 2.78x107 6.51x10* 23.1
- equation : Ky, = [Ag'][CI] = 1.81x10™

Table 4. Concentration of CI' by IC (ion chromatography)
1 2 3 4 5

CI' (¢g/mL) 52 141 118 83 64
average (ug/mL) 91.6
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