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Digestion reagents

Solution of reagents

Matrix

Uwagi

Biological materials

incompletye digestion at atrmospheric pressure

HNO, + H,0,

Biological materials

Effective digestion of small samples

HNO, + H2S0,

general use

Frequently used but promotes losses of easili
volatile elements such as As, Ge, Hg, Se

HNO, + HCl

general use

aqua regia

HNO, + HCIO,

Biological materials

High oxidation potential, low loss of As, Hg, Se,
In and so on .., safe

HNO, + HCIO,

Biological materials

Effective decomposition , low loss of Pb

HNO, + HCI + HF

general use

HNO, + HF

general use

HNO, + HCIO, + H2S0,

general use

Temperature regime must be controlled , loss of
As, Hg, Fe Sb

HF

innorganic materials

H2S0, + HCIO,

general use

Small samples , denger of explosion

H2S0, + H,0,

general use

Losses of As, Hg, Ge, Ru, Se and many other
volatile elements

HCIO,

Biological materials

Strong oxidizer, denger of explosion

H,0, + Fe3*

Biological materials except oils, fats and grees

Decomposition with OH" radicals, low
temperature of decomposition, good for large
samples, no loss of elements
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Reagents [ml]

Digestion procedure
power [%]

Pressure
reached

Total digestion
time [min]

pressure set. |at| lmcillatlun! ]at]
Green coffee 15 6 HNO3 5'60% 20-17at;

L]

5100% 45-42at
100%

45 (45-42)

20

Tea fix

1.5

6 HNO3, 2 H20

9'/60% 20-17at;
5/80% 45-42at;
10'100%

45 (4542)

20

Rice

2,5

8 HNO3, 4 H20

10'60% 20-17at;
100% 45-42at;
10'0%

105 @4542)

8 HNO3, 4 H20

10'60% 20-17at;
10/100% 45-42at;
1070%

74 (4542)

8 HNO3, 4 H20

10760% 20-17at;
10100% 45-42at;
100%

45 (4542)

8 HNO3, 4 H20

10'60% 20-17at;
107100% 45-42at;
100%

45 (4542)

8 HNO3, 4 H20

10760%; 107100%;
100%

82 (4542)




Fodzaj MMasa Procedura Cisnienie
probli probli mineralizacji (InaE-1nin ) Fozpuszczalnilki
Erew 0.5z Trnind 1 00%, 45-42 at Tl HHOs,
Masiona lnua 0.5z Tt 1 00%, 45-42 at Bl HEO
Klgcze tataraliu 0.5z Frnind 1 00%s, 45-42at Bl HROs
Lilorszczyn 0.5g Froind 1 00%s, 45-42 at firml HIMNCiz
2l HaOg
Wiosy dziecka Frok 1 lmin50%0, 30sekd/0%s, 20-17 at Tml HHOz, 3ml HaO
1.0g Frok 2 lmmdal%a, 30sela/0%, 30-27 at
Erolk 3% 2mimnd7 0%, 30sele/0%, 35-32 at
Erok 4) 2minf80%:, 45-42 at
Fopyto kofiskie 0.2g 1 5tmind100%;, 45-42 at Al HCl,
Sl H204
K oici wolowe 0.2g 25mind100%;, 45-42 at Bl HC1,
Sl Hy 04
Woda, dcieki S0 15/100% 45-42 at Tl HRHOD
Wolowina Erol 1 2min/80%:, 20-17 at
chuda, &aieza 5.0z Erok 2% lran/60%0, 30sele0%s, 30-27 at 1 0trd HINOS
Erok 3% 2min7 0%, 30sekd/0%, 35-32 at
Frok 4% 2min/80%:, 45-42 at
Kiethasa srednio 1.0g fAirnind 1 00%, 45-42 at Bl HHO
thista
HEr twardag 1.0g 1 0t/ 100%;, 45-42 at Bl HRO
mer zolty 1.0g 1 0t 100%;, 20-17 Bl HEO
Ivlasto 1.0g 2rnin/ 60%, 20-17 at Bl HRO
2rind T 0%, 30-27 at
2roind 0%, 35-32 at
Stnind 0%, 45-41 at
mtonina 1.0g 10t/ 100%;, 45-421 at Bl HEO
Koici zwierzece 0.2g 1 51mind100%;, 45-42 at Al HCl,

Sl Ha O




TABLETKI POWLEKANE
POLIMERY

PROBKI ,,NIESPODZIANKI” — OLEJ ,, TRANSFORMATOROWY”




Masa probki — 0,1g
Odczynniki : 5 ml Perchloric acid 70 % + 2 ml H20

Procedura rozkladu:

Krok 1 — Czas 5 min, Moc: 60 %, Pmax 20 atm, Pmin 17 atm, Tmax 300 °© C Tmin 295 ° C
Krok 2 — Czas 5 min, Moc: 80 %, Pmax 30 atm, Pmin 27 atm, Tmax 300 © C Tmin 295 ° C

Krok 3 — Czas 10 min, Moc: 100 %, Pmax 45 atm, Pmin 42 atm, Tmax 300 °© C Tmin 295 ° C

Bardzo dobry klarowny roztwor




Kind of a
Sample

System ERTEC
2 modules Magnum
(samples/day)

Microwave_

furnaces with 6

vessel carouselle
(samples/day)

Organic

65
50
25
12

50
sometimes impossible

impossible!!
impossible!!!

50
38
19
11

36

24
usually impossible
impossible!!

Non-organic
(dissolution
only)

35
25
13
6

30

18
sometimes impossible
impossible!!




Zmiang sprawnosci w czosie mineralizacii oleju
1 g olej, & ml HNO3+1 m| H2Q

1 o= Sprawnase (%)

- == ismienia

1

Czas (min.)
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In this study, a microwave digestion system was used in place of the con-
ventional block heating apparatus, typically used in the Standard Methods 1!
The sample size was chosen based on the difference in the solids content. The

samples for standard solutions and sewage wastewaters, 5 mL of sample in

e

the microwave digestion cell, was mixed with 5 mL concentrated HySO4 and a
digestion mixture consisting of 0.6 grams of K5SO,, and 0.02 gram of HgO. For
aerobic sludge, 1 mL of sample was mixed with 10 mL of concentrated HySO,
and the digestion mixture. Samples were subjected to microwave treatment
with a temperature ramp from 23°C to 200°C Tor 10 min, followed by main-
taining at 200°C for 15 min. It should be noted that the microwave digestion—
temperature was set in a much lower region than the conventional thermal
digestion (380°C).
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Olej z SEMTEXU 0,5g — zadziatanie bezpiecznika ciSnieniowego




. A new more efficient coupling between the
magnetron and the digestion vessel

. Built-in reflectometer enabling measurements of
microwave power reflected from the sample

. Indication of the ‘well closed” digestion vessel’s
head

. Reduced more ergonomic hight of the digestor

. A new user-friendly software with more useful data
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Fig. 1. Schematic of sample heating by conduction and microwave energy



