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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
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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).

Vol.16, No.3, 2003

Copyright (C) 2005 NuriMedia Co., Ltd.



3
HERO MBS BAT BT, Bae

MHS ol8ste] f7I1EC] Bol
+, |

SreEe 180~200 C/200~250 psiZhA] A

St S AU o o]t &3 A (Ag)

10 pg o] AF 2 Ze= ogdn

3.4. CI7IRle| &t

AR AAE AgHE Beltons 2 J A,
% Fmeesia 90
& AHgEIE, F M o] A
e AHgET WEHS

=aidy 1
3o g 94% (HCl
HNO; =3: DE & 35
2)

S Aag GAkS

)4

%o e
O
_EL

B3t daCh)S YE i/g A3s}E (NOCI, nitrosyl
chloride)# Z-& ABHAIE heo] Tite 2= Fafst

7] ofgl AFEES g4 RIAATIL, di olee
A= A%t FallE 5455 RN vlola
21} B Hel A &5l7) olE$ A] = xq;-qa 3

U Ko
do o M
<4 H m>

i)

ojt}. gollde] dao] Y= FgolA FAEHE FA
(CL) 71A7} A FatE|AY 48] §Z¢ 93|
FEA oA Tt FH (CI, Cloy, ClO, )Z &4
g ok webd B A e &5 F3td 4
2(CI) °o]2F 2(Ag") o]&°] F3he(AgCh) FHE

Table 2. Concentration of Ag removed and AgCleiig)

At RAo7 AAetn Hrke &9 g3 &Y &
AE galo] o] kS Ea) sl A9 kS =3
ATt (Table 2) 183 F3he9] L= 23

AgCloia = Ag™ + CI'

K[AgClwia)] = Ky = [AgTI[CIT =1.82 x 107
Ky <[Ag[CT] : AAAA, EE FEshe
Ky =[Ag'][CI] : E318-

Ky <[Ag'[CI] : E23}8-9

H:I o

gl 29 =

T2 galste,
(1 x 10° gL) 1/ (107.87 g mol) = 927 x 10° M(mol/L)
S Aok aelEE

%71 pgmL ©o]BZ o]ZE MF

Ks = [Ag']ICIT = [927 x 10°]x[ X ] = 1.82 x 10™°
= 1.963 x 10°

= A2 571 1963 x 10° M B} 23 HA
AARET 222 E 1963 x 10° MS pgmLE 3¢
0.7 pgmLo| 22 G4 %7} 07 pgmL ©]AH<]
2 gl Fxo] AAE Fojth AAFHe= A
P2 (& 7IAYG G8d HE §EA12 &Y
SEE 3737 938 IC FAE o]&3HH S
W, 71 ZA3E Table 49 JERSITE 942 e 52
~ 141 pugmL T% UHE gl &o] 29| Fro} Hl

sto] HFo g EATS & + Aok 28ERE 2

Fog AT A9 ¥ # A= AgClAg+E
B} FX (1 pg/mL)7} R7] WiEo] AGE7] of-9-H
2’6‘134 HA(Cl) o]xo] oz EAEY] Wi

£
o=
Sv

{o, dm off o
o M M2
B

OPOL

lo

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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