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When investigating the colloidal fraction of soils, scientists commonly
remove organic substance, calcite, and free iron oxides by a preliminary
treatment. The substances to be removed interfere in the identification
of clay substances by methods of gravimetric or differential thermal
analysis, by X-ray diffraction, or infra-red spectre absorption.

Beutelspacher [1] in his research on the colloidal fraction of
soils by X-ray methods and IR-spectroscopy demonstrated that in the
band of reflexes 10—14 A disturbances appear after treatment of the
investigated minerals by chemicals removing the interfering substances.
Mehta, Dubach and Deuel [7] decomposed extracted humic acids
with strong oxydants e.g. chlorine dioxide, hydrogen peroxide, or sodium
periodate; they found that in all three cases incomplete combustion of the
organic substance takes place: there remain such acids as lactie, oxalic,
phtalic, malic, malonic acids and others.

Oxydating saccharose with concentrated HNO; allows to obtain oxalic
acid; therefore also soil organic matter which is not chemically uniform
and decomposed to a varying degree may not be decomposed completely.
It is true that the soil loses its dark colour characteristic for humus com-
pounds when treated with hydrogen peroxide; but substances like oxalic
or phthallic acid are colourless and invisible, while their presence may
be proved by chemical or thermal methods.

This paper is a study of interferences caused on DTA curves in the
range 150—500°C by preliminary treatments of soil colloidal fractions
before thermal analysis.

The authors observed that after treating soil “colloids” with 6 or
30%0 hydrogen peroxide the DTA curves show some unforeseen devia-
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tions in this range of temperatures. Qualitative chemical reactions
showed the presence of water-soluble colourless organic compounds.
Oxalic acid could be identified and the total amount of other organic
compounds determined.

To find the reason of these deviations investigations were made after
the following course:

1. Some properties of hydrogen peroxide used for oxidation of the
organic substance were investigated, as (a) impurity content, (b) reaction
(pH) of 6% and 30% solution, (c) solubility of calcium carbonate in
309 and 6°%0 H,0,.

2. Selected samples of soil “colloids” (10 grammes each) were treated
by 25 ml of 30% or 6% H,O, in high beakers under cover. At first the
treatment was conducted without heating (the reaction is rather violent,
its intensity depends on the quantity and nature of the humus). After
the reaction ended, the content of the beaker was evaporated to dryness
and again treated by a further dose of H,O,; between 8 and 15 successive
treatments were necessary. An unchanging soil colour was taken as an
indication of the end of this oxydation of soil organic matter.

3. The sample thus freed from organic substance was now divided
into two sub-samples; one of them was submitted to DTA without further
treatments, the other one was washed with redistilled water by cen-
trifugation (8 times by 50 ml) to remove substances formed during the
action of H,0,. The authors assumed that such substances may influence
the course of DTA curves in the range of thermal effects characteristic
for the decomposition of soil organic substance. The ‘“colloid” after
washing and drying was submitted to DTA.

4. The supernatant liquid centrifuged off from washing the “colloid”
was analysed as follows: it was concentrated by evaporation up to
100 ml and divided into two 50 ml portions. (a) in the first portion oxalic
acid was precipitated by calcium chloride and ammonia (up to a slightly
alcaline reaction); after standing overnight the liquid was filtered, the
precipitate washed, and after adding sulphuric acid and heating titrated
with KMnO,; (b) another portion of the filtrate was heated and after
adding sulphuric acid also titrated with KMnO,. The difference was
taken to calculate the content of non-oxalic organic compounds.

5. The organic substance content was determined also in the raw
sample as well as in the peroxide-treated washed and un-washed sam-
ples (by an oxidimetric method with K,Cr,0O5).

Table 1 shows the content of organic substance in the examined sam-
ples at various stages of preparation. It results from these investigations
that the organic matter is not completely oxidised by H,O,; there usually
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remains about 10—15% of the former while about 20—30%¢ of this is
water-soluble (oxalic acid and others). This undecomposed organic matter
is resistant to further peroxide additions, as results from the determi-
nations. Three-fold hydrogen peroxide treatment, as prescribed by Jack-
son and others [2, 3, 5], is absolutely insufficient in the case of the
investigated soil “colloids”.

Table 1
Percentage of organic matter in soil '"colloids"
(by oxidimetry with K20r207)
not oxidised with 6% Hy0, oxidised with 30% B30,
Colloid tiegtid
ota
Yo. o :géf un;;ash- washed /N un-:;sh- washed 7\
2 3.9 0.67 0.52 0.15 0.68 0.48 0.20
bl 3.90 0.45 0.36 0.09 0.99 0.41 0.58
4 19.70 3.09 2.53 0.56 4.10 3.40 0.70

Notice: there was too little colloid No. 1 for more than DTA determinations

DISCUSSION OF RESULTS

The hydrogen peroxide used by the authors contained no impurities.
Each new transport of the reagent was tested for sulphuric acid content.
The reaction of the peroxide is unexpectedly acid; in this case 30%¢ H,O,
showed a pH between 2.4 and 3.1, while 6% H,O, gave pH 4.2. After
Durant & Durant [3] pure hydrogen peroxide is a weak acid (dissociation
constant K = 1.6X10712); according to the authors the peroxide frees
CO, from sodium carbonate.

In the present investigation on the solubility of calcium carbonate in
hydrogen peroxide it was possible to show that calcite is ten times more
soluble than in distilled water at room conditions. One litre of 30°0 H,O,
dissolves 140 mg of CaCOj;; as some 200 ml of 30% H,O, were used per
sample, some 28 mg CaCOj; could potentially be dissolved (i.e. nearly
0.3% of the initial sample). In the soil colloids containing calcium carbo-
nate, H,0, causes this compound to decompose; the oxalate originating
simultaneously from oxidation of organic matter forms insoluble
Ca(COO0O), with the free Ca2* ions. As Ca(COO), is water-insoluble, it
cannot be removed from the soil colloid. Following this the DTA curves
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will show additional deviations in temperatures differing from those of
calcite peaks. This possibility of error is non-existent (or nearly so) for
carbonate-free colloids. Therefore decalcitation must eventually precede
the peroxide treatment.

Four samples of soil colloids were investigated; Nos. 1, 2 and 3 are
analysed by Komornicki [6], the fourth one was the colloidal
fraction (less than 2 microns diameter) separated from a black turf soil
containing large amounts of organic matter. The oxidation was conduc-
ted after the scheme described above; from the samples thus treated
DTA curves were obtained. Figures 1, 2, 3 and 4 show sets of such DTA
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Fig. 1. DTA curves for soil colloid No. 1
j | A — natural (untreated), B — treated with 6%
_J I H,0., not washed, C — ditto, washed, D — tre-
_ ated with 30% H,0,, not washed, E — ditto,
200 400 600 800 washed

curves for the four named soil colloids. Each set of curves belongs to
differently treated samples of the same colloid; thus, the treatments
were: A — natural (untreated), B — after 6% H,0O, treatment, not was-
hed, C — ditto, washed, D — after 30%o H,0O, treatment, not washed, E —
ditto, washed.

The first DTA curve (for the untreated sample) shows the peak
caused by the strongly exothermic oxidation of organic matter. The
peak extends between 150 and 600°C thereby causing the disappearance
of the endothermic peak between 500 and 600°C (by superimposition of
two opposite thermal reactions), proving — of course — the necessity to
remove organic matter before DTA.
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The DTA curves of the washed treated samples (as compared to the
un-washed ones) show the presence of some watersoluble organic matter
which does not further yield to oxidation. This is corroborated by the
DTA curve of the washed sample — the disappearance of the lessening
of endothermic peaks in the range of temperatures where organic matter
decomposes — and the presence of organic acids in the solution from sam-
ple washing.

In the case of the colloids Nos 1, 2, 3, the curves shaw the presence
of rather considerable amounts of organic matter which was decomposed
by 6% as well as by 30% H,0,. This decomposition, however, is not
complete, notwithstanding lengthy successive H,O, treatments (the end
of oxidation being assumed when no further change of colour occurred).
The DTA curves of oxidated un-washed colloid samples (as compared
to the washed ones) show distinct changes in the 150—550°C range.
The leaching away of organic matter (going into solution) lessens the
peaks at the temperatures previously showing their presence. This allows
to assert that during the oxidation of soil organic matter simple organic
acids are formed which must be extracted before thermal treatment of
the soil colloids.
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Fig. 3. DTA curves for soil colloid No. 3

A — natural (untreated), B — treated with 6%
H,0,, not washed, C — ditto, washed, D — tre-
ated with 30% H,0,, not washed, E — ditto,
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Fig. 4. DTA curves for soil colloid No. 4

A — treated with 6% H,0, not washed, B — ditto, washed, C — treated with 30% H,O,, not
washed, D — ditto, washed.
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Colloid No. 4 (Fig. 4) shows strong exothermic peaks caused by a large
amount of organic matter not oxidised in spite of prolonged H,O, treat-
ment. The washed sample shows a distinct lessening of the peaks of the
un-washed one and these DTA effects corroborate the former conclusion
on the need to remove some thermally active organic substances, H,O,-
-resistant but removable by washing.

Figure 5 presents the DTA curves of A. calcite, B. calcite with the
addition of 5% of oxidation products of humus (fraction soluble in
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Fig. 5. DTA curves of calcite |
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A — calcite alone, B — calcite with added 5% ; i } ; i ‘
water-soluble products of humus oxidation ! — - L
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water). It results unambiguosly from these two curves that the substan-
ces from oxidised humus deform the calcite curve in a certain manner
while the curve for calcite alone does not show peaks in the range cor-
responding to organic matter.

CONCLUSION AND SUMMARY

1. 6% H,O, shows pH 4.2, 30% H,0, — pH 2.4—3.3, which demons-
trates a considerable H*-ion concentration. The hydrogen peroxide used
by the authors did not contain sulphate ions.

2. The solubility of calcite in 30%0 H,0O, in considerable (140 mg per
litre). This is important when investigating carbonate-containing soil coll-
oids, as H,0O, may decompose a part of these. At the same time the
oxidation of organic matter causes the formation of oxalic acid, which
results in synthesizing water-insoluble calcium oxalate.

3. In the samples of soil colloids treated with H,O, the oxidation to
CO, and H,0 is in complete. The presence of simple water-soluble orga-
nic acids was analytically ascertained, while oxalic acid was found in
amounts between 0.5 and 2% of the whole samples.
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4. The soil colloids after hydrogen peroxide treatment must be was-
hed with re-distilled water to remove soluble oxidation products. The
thermal effect of this is especially visible in the case of carbonate-less
soil colloids.

5. The data presented in Tab. 1 demonstrate that the results of
oxidation by 6% or 30%y peroxide are approximately the same. Again,
in the case of 6% H,0, the treatment is lengthy and the number of
necessary repetitions is larger than with 30°%¢ H,O, (while the course of
oxidation by the latter is more violent). Therefore, the following course
of treatment may be suggested:

10 g of decalcitated soil colloid in a tall beaker are treated by 50 ml
6%0 H,0, pro analysi and covered by a watch glass; after the gas bub-
bles (O,, CO,) cease to appear, the beaker — still covered — is placed on
the steam bath. Oxidation continues; after the gas bubbles again cease to
appear, the watch glass is washed into the beaker with re-distilled water,
and the contents of the beaker evaporated to dryness. After cooling off,
a new 50 ml of 6% H,0, is added and the treatment repeated until no
further change of colour occurs in the colloid. Then 50 ml 30%0 H,O, is
added, and the treatment repeated as above. After evaporation to dryness,
the residue is washed about 10 times with re-distilled water by centrifu-
ging and decanting. The decanted supernatant solution may be analysed
if need be; the colloid is dried and used for DTA.
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K. OLEKSYNOWA, S, ZASONSKI

TRAITEMENT PREALABLE AU PEROXYDE D'HYDROGENE ET SON EFFET
SUR LES COURBES THERMODIFFERENTIELLES DES MINERAUX ARGILEUX

Chair de Pédologie de la Haute Ecole d’Agriculture de Krakéw

Résumé

Un traitement préalable d’échantillons d’argile, ou de fractions colloidales
extraites de sols, qui doit éliminer les substances organiques avant l’analyse ther-
mique différentielle (ATD) n’est pas nécéssairement efficace. La littérature [1, 7]
et les auteurs démontrent qu'un traitement a l’eau oxygénée n’oxyde pas I’humus
d’une fagon compléte. On peut prouver la formation de simples acides organiques
solubles a ’eau; entre autres, on a trouvé de l'acide oxalique en quatités correspon-
dant a 0,5—2%0 de l’échantillon. Donc, méme des échantillons de fraction colloidale
traités soigneusement a l'eau oxygénée ne donnent pas de thermogrammes dé-
pourvus de déformations.

Des déterminations répétées ont demontré que H,SO, a 309 pro analisi utilisée
pour les essais n’avait pas trace de sulphates et son pH était 2,4—3,3; la solution
6% de H,0, avait un pH 4,2. La solubilité de CaCO,; dans H,0, a 30% est a 140 mg
au litre; puisque des ions d’oxalate se forment aussi pendant ’oxydation, des échan-
tillons contenant du CaCOj; et libérant des ions de calcium donnent toujours de
l’oxalate de calcium, insoluble & 1’eau, par la suite déformant les thermogrammes.

Les produits organiques d’une oxydation incompléte des substances organiques
du sol sont en partie solubles a l’eau, donc aprés la fin de l'oxydation (quand
I’échantillon ne change plus de couleur aprés addition de H,0,) on peut les extraire
a leau rédistillée par dispersion de l’échantillon et centrifugation. Le tableau
1 et les thermogrammes (fig, 1—4) démontrent que le lavage a ’eau permet d’éviter
une grande partie des perturbations thermiques; en méme temps, ils prouvent la
présence dans les eaux de lavage de substances organiques incolores, il est vrai,
mais thermiquement actives.

Puisque l'oxydation a H,O, a 6% donne & peu prés les méme résultats que
celle a 309 (quoique l'oxydation est initialement plus violente & 30%), les auteurs
proposent un traitement comme suit: 10 g d’échantillon argileux décalcité sont
traités par 50 ml de H,0, & 690 dans un bécher haut couvert d’un verre de montre;
apres un temps ’oxydation est prolongée au bain-marie jusqu’a cessation d’ébullition,
ensuite évaporer a sec et recommencer le traitement jusqu'a ce que I’échantillon
ne cesse de devenir plus clair; alors ajouter encore 50 ml de H,0, a 30%o et répéter
le traitement. L’échantillon sec est dispersé & l’eau rédistillée, centrifugé et le
liquide décanté (on lave ainsi environ 10 fois). La solution peut é&tre analysée si
nécéssaire; la fraction argileuse est séchée et ensuite analysée.

K. OLEKSYNOWA, S, ZASONSKI

EINFLUSS DER EINLEITENDEN BEHANDLUNG MIT WASSERSTOFFPEROXYD
AUF DIE THERMODIFFERENTIALEN KURVEN DER TONMINERALIEN

Lehrstuhl fiir Bodenkunde, Landwirtschaftliche Hochschule in Krakow
Zusammenfassung

Die Verfasser gingen aus der Voraussetzung heraus, dass die einleitende
Behandlung der Tonmineralienproben bzw der aus den Boden ausgeschiedenen
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abschlimmbaren Fraktionen, zwecks Beseitigung der die thermodifferentiale Ana-
lyse storenden organischen Stoffe, nicht vollig effektiv sei. Wie es aus der Literatur
[1, 7] und aus eigenen Untersuchungen der Verfasser hervorgeht, wird der ganze
organische Stoff bei der Probenbehandlung mit der Wasserstoffperoxydlosung nicht
verbrannt. Man kann beweisen, dass es sich dabei einfache wasserlosliche organische
Sduren bilden, u.a. Oxalsdure, die in den 0,5—2,0% ganzer Probe entsprechenden
Mengen gefunden wurde. Kein Wunder daher, dass sogar die sorgféltig praparierten
Kolloidalfraktionsproben keine Thermogramme ohne sekundare Deformationen
geben.

Exakte Untersuchungen erlaubten festzustellen, dass das angewandte 30%0 1,0,
pro analysi keine Sulfatfraktionen enthielt und dass sein pH 2,4—3,3 betrug; 6%
H,0, wies das pH 4,2 auf. Die Auflosbarkeit von CaCO; in 30% H,O, ist der Ordnung
von 140 mg pro Liter; da aber wahrend des Oxydierens die Oxalationen entstehen,
bildert sich in den das CaCO; enthaltenden Proben un losliches Kalziumoxalat.

Die organischen Produkte der nichtvolligen Oxydierung der organischen Stoffe
sind zum Teil wasserloslich und nach der Beendigung der Oxydierungsreaktionen
(wenn sich die Probenfarbe nach weiterer H,0, — Zugabe nicht mehr #ndert) konnen
sie mit redestillierten Wasser abgespiilt werden, indem die Probe im Wasser
dispergiert und abzentrifugiert wird. Die Tabelle 1 und die Thermogramme (Abb.
1—4) zeigen, dass durch die Abspiilung mit Wasser ein wesentlicher Teil der thermi-
schen Storungen beseitigt werden konnte; sie weisen ebenfalls die Anwesenheit
der farblosen, aber thermisch aktiven organischen Korper im Dekantat nach.

Da das Oxydieren mit Hilfe von 6% bzw 30° H,O, beinahe dieselben Ergebnisse
gibt (nur die anfingliche Verbrennung ist bei 30°% H,O, stiirmischer), schlagen die
Verfasser folgendes Verfahren vor: 10 g dekalzitierter Kolloidalfraktionsprobe im
hohen Becherglas mit 50 ml 6% H,0, unter einem Uhrglas nachfiillen und dann,
nach einiger Zeit, das Oxydieren im Wasserbad fortsetzen; nach dem Reaktionsauf-
horen trocken abdampfen. Das Oxydieren soll man wiederholen, bis die Probe beim
weiteren Oxydieren schon nicht mehr heller wird; dann noch 50ml 30°% H-.O,
zugeben und obenerwihntes Verfahren nochmals wiederholen. Die trockene Probe
im destillierten Wasser durchquirlen und abzentrifugieren, die Flissigkeit dekantie-
ren und diese Tatigkeit etwa 10 mal wiederholen. Die Losung kann, falls nétig, analy-
siert werden. Die Tonfraktion austrocknen und bei der Untersuchung anwenden.

K. OLEKSYNOWA, S. ZASONSKI

WPLYW WSTEPNEGO PREPAROWANIA WODA UTLENIONA NA KRZYWE
TERMOROZNICOWE MINERAEOW ILASTYCH

Zaklad Gleboznawstwa WSR, Krakow

Streszczenie

Autorzy wyszli z zalozenia, Ze wstepne preparowanie prébek mineratéw ila-
stych lub frakcji sptawialnych wyszlamowanych z gleb, majace na celu usuniecie
substancji organicznych przeszkadzajgcych w analizie termicznej réznicowej, nie
jest caltkowicie skuteczne; jak wynika z literatury [1, 7] i z badan wilasnych, pre-
parowanie probek wodg utleniong nie spala calej substancji organicznej. Mozna
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dowie$é, ze powstajg proste kwasy organiczne rozpuszczalne w wodzie; m.in. kwas
szczawiowy stwierdzono w ilosciach odpowiadajgcych 0,5—2°% catej prébki. Nic
wiec dziwnego, ze nawet starannie preparowane prébki frakcji koloidalnej nie daja
termograméw pozbawionych wtérnych znieksztatcen.

Badania podstawowe pozwolily stwierdzi¢, ze uzyta 30-procentowa H,O, pro
analisi nie zawierala jondéw siarczanowych i miala pH 2,4—3,3; 6-procentowa H,O,
miala pH 4,2. Rozpuszczalnos¢ CaCO; w 30-procentowej H,O, jest rzedu 140 mg
w litrze; poniewaz w czasie utleniania powstajg jony szczawianowe, w probkach
zawierajgcych CaCO; powstaje nierozpuszczalny szczawian wapnia.

Organiczne produkty niecatkowitego utlenienia substancji organicznych sg w cze-
$ci rozpuszczalne w wodzie i po ukonczeniu reakcji utleniania (gdy prébka nie
zmienia juz barwy po dodaniu H,0,) mozna je wyplukaé woda redestylowana przez
dyspergowanie prébki w wodzie i jej odwirowanie. Tabela 1 i termogramy (rys. 1—4)
wykazuja, ze przemycie woda usuwa znaczng cze$¢ zakldécen termicznych, a jedno-
cze$nie dowodza obecno$ci bezbarwnych, a termicznie czynnych cial organicznych
w dekantacie.

Poniewaz utlenienie 6- czy 30-procentowa H,0, daje mniej wiecej takie same
wyniki (ale poczgtkowo spalanie jest burzliwsze przy 30-procentowej H,0,), autorzy
proponujg nastepujgce postepowanie: 10 g odkalcytowanej prébki frakcji koloidalnej
zalaé w wysokiej zlewce 50 ml 6-procentowa H,0, pod przykryciem i po uplywie
pewnego czasu kontynuowaé utlenianie na tazni wodnej; po ustaniu reakcji odpa-
rowaé¢ do sucha. Utlenianie powtarzaé¢ az do momentu, w ktérym prébka nie staje
sie juz jaSniejsza przy nastepnym utlenieniu; wtedy dodaé jeszcze 50 ml 30-procento-
wej H,0, i powtdérzyé jeszcze raz powyzsze postepowanie. Suchg prébke rozbeltaé
w wodzie destylowanej i odwirowaé; ciecz zdekantowaé¢ i powtérzyé te czynnosci
ok. 10 razy. Roztwér moze stuzy¢ do analizy; frakcje ilasta wysuszyé i uzyé do
badania,

K. OIEKCMHOBA, C. 3ACOHBCKM

BJAUSAHUE TIPEIBAPUTEJBHOM OBPABOTKM IIEPEKMCBIO BOJLOPOIA
HA TEPMOJIMUPPEPEHUIMAJBHYIO KPUBVYIO TJIMHUCTBEIX MWMHEPAJOB

Kadpenpa ITouBoBepaeHus, Bbicliaa CenbCKOXO3dAlcTBeHHaa IlIkona, Kpakos

PeswowMme

ABTOpPBI BBIXCGAAT M3 IMPEANOCBLIKYM, 4YTO IIpeaBapuTesbHas ob6paboTrka 1mne-
PEeKMCBbI BOAOpOJa COpPa3lLi0OB TIJIMHMCTBIX MMHEPAaJoB (MO0 OTMYy4YeHHBIX M3 TIOYB
MAUCTBIX (ppakumii), IPOBOAMMAA HAJA TOTO YTOOBI YyAAJNUTH CPraHMYECKOe BELECTBO
npenATcTBYyOUIee andepeHMaNbHOMY TEPMMYECKOMY aHaauisy, He ABJIAEeTCH
BIIOJIHEe ycnemHoi. IIo amurepaTypHbIM cBefeHmMAM (1,7) um 1o cOOCTBEHHBLIM McCcCle-
IOBaHMAM aBTOPOB, o0paboTka 00pa3loB II€PEKMCLI0O BOZOPOJAAa He TPUBOAUT K IIOJ-
HOMY OKMCJIEHMIO OPraHMYeCcKOoro BeriectBa. MoxkeT OLITH ZOKA32HO, YTO 00Pa3yHOTCH
IIPOCTBbIE OpPraHM4YEecKyie BO;10PaCTBOPMMbIE KMCJOTEI; M. IIPOY. LIABEJIEBYI0 KMUCJIOTY
o0HapyXuBaJgy B KoJmyecTBe 3KBHBaJieHTHOM 0,5—2%0 Bcero ob6pazua. He yausu-
TEeJBbHO, YTO Jaxe TIUAaTeJbHO IpOoBeJeHHasA oO0paborka obpa3na KOoJJIOMOAHOM
dbpaguun He JaeT TEPMOTPaMMOB CBOOOAHBIX OT BTOPMYHOM aedopManvu.

19 Roczniki gleboznawcze
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JiccnenoBaHusa TO3BOJMIM KOHCTATMPOBATh, 4YTO yrorpebasemasa 30% H,O, pro
analisi He cogepzkana cynbdarHoro uMoHa u umena pH 24—3,3; y 6% H,0, pH 4,2.
PacrBopumocts CaCO; B 30%0 H.O, coctaBisier 140 Mr Ha JIMTP; ITOCKOJBLKY BO BpeMsa
OKMcCJIeHMA 06pa3yroTcd llaBejieBble MOHBI, TO B obpasuax copepxkaumx CaCO; oGpa-
3yeTcA HEepacTBOPUMBIN OKCaJaT KaJbLMA.

OpraHn4yecKye NPOAYKTHI HEITOJHOTO OKMCJIEeHMA OPraHM4YecKMX BeLecTB dac-
TUYHO BOROPACTBOPMMBI ¥ IIOCJE PEaKLMy OKMCIeHMA (KOrga oKpackKa obpasua yike
He MeHdAercsa npu pobaBienun H,0,) oHM MOryT G6bITH YHAJeHbl AECTMUIIMPOBAHHON
BOZOJ MyTeM IMCIIEPTMPOBaHMA obpasua BOROM 1 ee LeHTpudyrupoBaumsa. Tabarma 1
U TepMorpaMmbl (puc. 1—4) moka3bIBalOT, YTO IIPOMBLIBKA BOJOM YCTPaHAET 3aMETHYIO
YacCTh TePMMYECKMX HapyIUeHu), OQTHOBPEMEHHO OHM AOKa3bIBAIOT HajM4yye HEOKpa-
LIIeHHBbIX, HO TePMMYECKM AaKTMBHBIX OPraHMYECKMX BELIECTB, B JI€KAHTUPYEMOi1
JKUIKOCTH.

Tak Kak OkucJjgenue 6% amdo 30% H,O, naer mpuMepHO TaKue — Ke pe3yib-
TaTbl (HO Ha4yaJo OKMcJeHud uzper 6osee 6ypno mpm 30% H,0,), aBTOpPBI TIpeAaraioT
noctynate ciaeaymowmm obpaszom: 10 r HaBecKy AeKaJbLMpOBaHHOro obpasia KoJ-
JIOMAHOM (bpaKuuy 3ajlUTh B BBICOKOM crakaHe 50 mu 6% H,O, moj NPBIKPBITMEM
M CIOYyCTA HEKOTOpOe BpeMsa MPOAOJ:KAaThL OKMCIeHMe Ha BoaaHou 6anme; mociue
OKOHYAaHMA peaKLMy — BbINApPUTh Jocyxa. OKuCIeHye NOBTOPATHL O MOMEHTAa, KOrjaa
obpa3seln] He CTaHOBMUTCA 6ojiee CBETJILIM TIPM NOCJIEAYIOLeM OKMCIEHWM, TOrja IIpy-
6aBuTh eme 50 ma 30% H,O, u mMOBTOPUTL 3Ty omepaumio eie pa3. Cyxoil OoCTaTOK
pa3MyTuTh B AMCTUJIAMPOBAHHOM BOIE ¥ OTLHEHTPUMAYTIMPOBaTh; XMAKOCTb JEeKaHTM-
poBaTh M MOBTOPATHL 3Ty omepauuio okono 10-kpaTHo. PacTBop MoxKeT 6bITe MCIIONb-
30BaH OJA APYIMX aHaAJM30B, MAMCTYIO (PPakKuMIO BBICYIUUTbL M YIOTPEOMTHL AJA ¥C-
cyenoBaHMA.



