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W hen investigating the colloidal fraction of soils, scientists commonly 
rem ove organic substance, calcite, and free iron oxides by a prelim inary  
treatm ent. The substances to be rem oved in terfere  in the identification 
of clay substances by m ethods of gravim etric or d ifferen tia l therm al 
analysis, by X -ray  diffraction, or in fra-red  spectre absorption.

B e u t e l s p a c h e r  [ l ] i n  his research on the colloidal fraction of 
soils by X -ray  m ethods and IR-spectroscopy dem onstrated th a t in the 
band of reflexes 10— 14 Ä disturbances appear a fte r trea tm en t of the 
investigated m inerals by chemicals rem oving the in terfering  substances. 
M e h t a ,  D u b a c h  and D e u e l  [7] decomposed ex tracted  hum ic acids 
w ith  strong oxydants e.g. chlorine dioxide, hydrogen peroxide, or sodium  
periodate; they  found th a t in all th ree  cases incom plete combustion of the 
organic substance takes place: there rem ain such acids as lactic, oxalic, 
phtalic, malic, malonic acids and others.

O xydating saccharose w ith  concentrated H N 0 3 allows to obtain oxalic 
acid; therefore also soil organic m atter w hich is not chem ically uniform  
and decomposed to a varying degree m ay not be decomposed completely. 
It is true  th a t the soil loses its dark  colour characteristic for hum us com­
pounds when trea ted  w ith hydrogen peroxide; bu t substances like oxalic 
or phthallic acid are colourless and invisible, while their presence may 
be proved by chemical or therm al methods.

This paper is a study of interferences caused on DTA curves in the 
range 150— 500°C by prelim inary  trea tm en ts of soil colloidal fractions 
before therm al analysis.

The authors observed th a t a fter trea ting  soil “colloids” w ith  6 or 
30% hydrogen peroxide the DTA curves show some unforeseen devia-
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tions in this range of tem peratures. Q ualitative chemical reactions 
showed the presence of w ater-soluble colourless organic compounds. 
Oxalic acid could be identified and the to tal am ount of other organic 
compounds determ ined.

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 w ere investigated, as (a) im purity  content, (b) reaction 
(pH) of 6% and 30°/o solution, (c) solubility of calcium  carbonate in 
30% and 6% H 20 2.

2. Selected samples of soil “colloids” (10 gram m es each) were trea ted  
by 25 ml of 30% or 6% H20 2 in high beakers under cover. At first the 
trea tm en t was conducted w ithout heating (the reaction is ra th e r violent, 
its in tensity  depends on the quan tity  and natu re  of the humus). A fter 
the reaction ended, the content of the beaker was evaporated to dryness 
and again trea ted  by a fu rth e r dose of H20 2; betw een 8 and 15 successive 
trea tm en ts  were necessary. An unchanging soil colour was taken as an 
indication of the end of this oxydation of soil organic m atter.

3. The sample thus freed from  organic substance was now divided 
into two sub-sam ples; one of them  was subm itted to DTA w ithout fu rth e r 
treatm ents, the other one was w ashed w ith  redistilled  w ater by cen­
trifugation (8 tim es by 50 ml) to rem ove substances form ed during the 
action of H20 2. The authors assum ed that such substances m ay influence 
the course of DTA curves in the range of therm al effects characteristic 
for the decomposition of soil organic substance. The “colloid” after 
washing and drying was subm itted  to DTA.

4. The supernatan t liquid centrifuged off from  w ashing 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 am m onia (up to a slightly  
alcaline reaction); a fte r standing overnight the liquid was filtered, the 
precipitate  washed, and after adding sulphuric acid and heating titra ted  
w ith  K M n04; (b) another portion of the f iltra te  was heated and after 
adding sulphuric acid also titra ted  w ith K M n04. The difference was 
taken  to calculate the content of non-oxalic organic compounds.

5. The organic substance content was determ ined also in the raw  
sam ple as w ell as in the peroxide-treated  w ashed and un-w ashed sam ­
ples (by an oxidim etric m ethod w ith  K 2Cr20 7).

Table 1 shows the content of organic substance in the exam ined sam ­
ples at various stages of preparation. It resu lts from  these investigations 
th a t the organic m atter is not com pletely oxidised by H 20 2; there  usually
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rem ains about 10— 15% of the form er while about 20—30% of this is 
w ater-soluble (oxalic acid and others). This undecomposed organic m atter 
is resistan t to fu rth e r peroxide additions, as resu lts  from  the determ i­
nations. Three-fold hydrogen peroxide treatm ent, as prescribed by Jack ­
son and others [2, 3, 5], is absolutely insufficient in the case of the 
investigated soil “colloids” .

T a b l e  1

Percentage o f organic matter in s o i l  " co llo id s"  
(by oxidim etry w ith l^O^Oyj

C ollo id
No.

not 
trea ted  
( t o t a l  
organic  
m atterj

o x id ised  w ith 6% H2O2 o x id ised  w ith 30£ Ü2Q2

un-wash-
ed washed on-wash­

ed washed / \
2 3.90 0 .67 0 .52 0 .15 0 .68 0 .48 0 .20

3 3 .90 0.45 0 .36 0 .0 9 0 .9 9 0 .4 1 0.58

4 19.70 3 .09 2.53 0 .5 6 4 .1 0 3.40 0 .70

N otice : there was too l i t t l e  c o l lo id  No. 1 fo r  more than DTA determ inations

D ISCU SSIO N  OF RESULTS

The hydrogen peroxide used by the authors contained no im purities. 
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 20 2 
showed a pH betw een 2.4 and 3.1, while 6% H 20 2 gave pH 4.2. A fter 
D uran t & D urant [3] pure hydrogen peroxide is a weak acid (dissociation 
constant К  =  1.6X10-12); according to the authors the peroxide frees 
C 0 2 from  sodium carbonate.

In the present investigation on the solubility of calcium  carbonate in 
hydrogen peroxide it was possible to show th a t calcite is ten  tim es more 
soluble than  in d istilled w ater at room conditions. One litre  of 30% H20 2 
dissolves 140 mg of C aC 03; as some 200 ml of 30% H 20 2 w ere used per 
sample, some 28 mg C aC 03 could potentially  be dissolved (i.e. nearly
0.3% of the in itial sample). In the soil colloids containing calcium  carbo­
nate, H20 2 causes this compound to decompose; the oxalate originating 
sim ultaneously from  oxidation of organic m atter form s insoluble 
Ca(COO)2 w ith  the free Ca2_b ions. As Ca(COO)2 is w ater-insoluble, it 
cannot be rem oved from  the soil colloid. Following this the DTA curves
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w ill show additional deviations in tem peratures differing from  those of 
calcite peaks. This possibility of erro r is non-existent (or nearly  so) for 
carbonate-free colloids. Therefore decalcitation m ust eventually  precede 
the peroxide trea tm ent.

Four sam ples of soil colloids were investigated; Nos. 1, 2 and 3 are 
analysed by K o m o r n i c k i  [6], the fourth  one was the colloidal 
fraction (less than  2 m icrons diam eter) separated  from  a black tu rf  soil 
containing large am ounts of organic m atter. The oxidation was conduc­
ted  after the scheme described above; from  the samples thus trea ted  
DTA curves were obtained. Figures 1, 2, 3 and 4 show sets of such DTA

Fig. 1. DTA curves for soil colloid No. 1
A  — n a tu r a l  (u n tr e a t e d ) ,  В  — t r e a t e d  w it h  6% 
H 20 2, n o t  w a s h e d ,  С — d it t o ,  w a s h e d , D  — t r e ­
a t e d  w i t h  30% H 20 2, n o t  w a s h e d ,  E  — d it t o ,  

w a s h e d

curves for the four nam ed soil colloids. Each set of curves belongs to 
d ifferen tly  treated  samples of the same colloid; thus, the trea tm ents 
were: A — na tu ra l (untreated), В — after 6% H 20 2 trea tm ent, not w as­
hed, С — ditto, washed, D — after 30% H20 2 treatm ent, not washed, E — 
ditto, washed.

The first DTA curve (for the un trea ted  sample) shows the peak 
caused by the strongly exotherm ic oxidation of organic m atter. The 
peak extends betw een 150 and 600°C thereby  causing the disappearance 
of the endotherm ie peak betw een 500 and 600°C (by superim position of 
two opposite therm al reactions), proving — of course — the necessity to 
rem ove organic m atte r before DTA.
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The DTA curves of the w ashed trea ted  samples (as com pared to the 
un-w ashed ones) show the presence of some w atersoluble organic m atter 
w hich does not fu rth e r yield to oxidation. This is corroborated by the 
DTA curve of the w ashed sample — the disappearance of the lessening 
of endotherm ie peaks in the range of tem peratures w here organic m atter 
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 ra th e r considerable am ounts of organic m atter which was decomposed 
by 6% as well as by 30% H 20 2. This decomposition, however, is not 
complete, notw ithstanding lengthy successive H20 2 trea tm en ts (the end 
of oxidation being assum ed w hen no fu rth e r change of colour occurred). 
The DTA curves of oxidated un-w ashed colloid samples (as compared 
to the w ashed ones) show distinct changes in the 150—550°C range. 
The leaching aw ay of organic m atter (going into solution) lessens the 
peaks at the tem peratures previously showing their presence. This allows 
to assert th a t during the oxidation of soil organic m atter simple organic 
acids are form ed which m ust be ex tracted  before therm al trea tm en t of 
the soil colloids.

Fig. 2. DTA curves for soil colloid No. 2
A  — n a tu r a l  (u n tr e a te d ) ,  В  — t r e a t e d  w it h  6°/o 
H 20 2, n o t  w a s h e d ,  С — d it t o ,  w a s h e d , D  — t r e ­
a t e d  w i t h  30% H 20 2, n o t  w a s h e d , E  —  d it to ,  

w a s h e d .
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Fig. 3. DTA curves for soil colloid No. 3
A  — n a t u r a l  (u n tr e a te d ) ,  В  — t r e a t e d  w i t h  6% 
H 2Oo, n o t  w a s h e d ,  С — d it t o ,  w a s h e d ,  D  — t r e ­
a t e d  w i t h  30% H 20 2, n o t  w a s h e d , E  — d it to ,  

w a s h e d .

Fig. 4. DTA curves for so il colloid No. 4
A  — t r e a t e d  w it h  6%> H 20 2, n o t  w a s h e d , В  —> d it to ,  w a s h e d ,  С — t r e a t e d  w it h  30% H 20 2, n o t

w a s h e d ,  D  — d it to ,  w a s h e d .
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Colloid No. 4 (Fig. 4) shows strong exotherm ic peaks caused by a large 
am ount of organic m atter not oxidised in spite of prolonged H 20 2 tre a t­
m ent. The washed sample shows a distinct lessening of the peaks of the 
un-w ashed one and these DTA effects corroborate the form er conclusion 
on the need to rem ove some therm ally  active organic substances, H 20 2- 
-resistan t bu t rem ovable by washing.

Figure 5 presents the DTA curves of A. calcite, B. calcite w ith  the 
addition of 5% of oxidation products of hum us (fraction soluble in

Fig. 5. DTA curves of calcite

A  — c a lc i t e  a lo n e ,  В  — c a lc i t e  w i t h  a d d e d  5®/o 
w a t e r - s o lu b le  p r o d u c t s  o f  h u m u s  o x id a t io n  

b y  H 20 2.

w ater). It resu lts unam biguosly from  these two curves tha t the substan­
ces from  oxidised hum us deform  the calcite curve in a certain  m anner 
w hile the curve for calcite alone does not show peaks in the range cor­
responding to organic m atter.

CONCLUSION AND SUM M ARY

1. 6% H20 2 shows pH 4.2, 30% H 20 2 — pH 2.4— 3.3, which dem ons­
tra tes  a considerable H +-ion concentration. The hydrogen peroxide used 
by the authors did not contain sulphate ions.

2. The solubility  of calcite in 30% H 20 2 in considerable (140 mg per 
litre). This is im portan t w hen investigating carbonate-containing soil coll­
oids, as H 20 2 m ay decompose a part of these. A t the same tim e the 
oxidation of organic m atte r causes the form ation of oxalic acid, which 
resu lts  in synthesizing w ater-insoluble calcium oxalate.

3. In the sam ples of soil colloids trea ted  w ith  H 20 2 the oxidation to 
C 0 2 and H20  is in complete. The presence of simple w ater-soluble orga­
nic acids was analy tically  ascertained, while oxalic acid was found in 
am ounts betw een 0.5 and 2% of the whole samples.
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4. The soil colloids afte r hydrogen peroxide trea tm en t m ust be w as­
hed w ith  re-d istilled  w ater to rem ove soluble oxidation products. The 
therm al effect of this is especially visible in the case of carbonate-less 
soil colloids.

5. The data presented in Tab. 1 dem onstrate th a t the results of 
oxidation by 6% or 30% peroxide are approxim ately the same. Again, 
in the case of 6% H20 2 the trea tm en t is lengthy and the num ber of 
necessary repetitions is larger than  w ith  30% H20 2 (while the course of 
oxidation by the la tte r  is more violent). Therefore, the following course 
of trea tm en t m ay be suggested:

10 g of decalcitated soil colloid in a ta ll beaker are trea ted  by 50 ml 
6% H20 2 pro analysi and covered by a w atch glass; a fter the gas bub­
bles (0 2, C 0 2) cease to appear, the beaker — still covered — is placed on 
the steam  bath. O xidation continues; after the gas bubbles again cease to 
appear, the w atch glass is washed into the beaker w ith re-d istilled  w ater, 
and the contents of the beaker evaporated to dryness. A fter cooling off, 
a new 50 m l of 6% H 20 2 is added and the trea tm en t repeated un til no 
fu rth e r change of colour occurs in the colloid. Then 50 ml 30% H 20 2 is 
added, and the trea tm en t repeated as above. A fter evaporation to dryness, 
the residue is washed about 10 tim es w ith re-distilled  w ater by cen trifu ­
ging and decanting. The decanted supernatan t solution m ay be analysed 
if need be; the colloid is dried and used for DTA.
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K . O L E K S Y N O W A , S . Z A S O Ń S K I

TRAITEMENT PRÉALABLE A U  PEROXYDE D ’HYDROGÈNE ET SON EFFET  
SUR LES COURBES THERM ODIFFÉRENTIELLES DES M INÉRAUX ARGILEUX

C h a ir  d e  P é d o lo g ie  d e  la  H a u te  É c o le  d ’A g r ic u l t u r e  d e  K r a k ó w

R é s u m é
U n traitem ent préalable d’échantillons d’argile, ou de fractions colloïdales 

extra ites de sols, qui doit é lim iner les substances organiques avant l ’analyse ther­
m ique d ifféren tielle  (ATD) n ’est pas nécessairem ent efficace. La littérature [1, 7] 
et les auteurs dém ontrent qu’un traitem ent à l ’eau oxygén ée n ’oxyde pas l ’hum us 
d’une façon com plète. On peut prouver la form ation de sim ples acides organiques 
solubles à l ’eau; entre autres, on a trouvé de l ’acide oxalique en quatités correspon­
dant à 0,5—2°/o de l ’échantillon . Donc, m êm e des échantillons de fraction colloïdale  
traités soigneusem ent à l ’eau oxygénée ne donnent pas de therm ogram m es dé­
pourvus de déform ations.

Des déterm inations répétées ont dém ontré que H 2S 0 2 à 30 % pro analisi u tilisée  
pour les essais n ’avait pas trace de su lphates et son pH était 2,4— 3,3; la solution  
6 % de H 20 2 avait un pH 4,2. La solubilité de C aC 03 dans H 20 2 à 30 °/o est à 140 mg  
au litre; puisque des ions d’oxa late  se  form ent aussi pendant l ’oxydation, des échan­
tillons contenant du C aC 03 et libérant des ions de calcium  donnent toujours de 
l ’oxalate de calcium , insoluble à l ’eau, par la su ite  déform ant les therm ogram m es.

L es produits organiques d’une oxydation  incom plète des substances organiques 
du sol sont en partie solubles à l ’eau, donc après la fin  de l ’oxydation  (quand 
l ’échantillon  ne change plus de couleur après addition de H20 2) on peut les extraire  
à l ’eau réd istillée par dispersion de l ’échantillon  et centrifugation. L e tableau  
1 et les therm ogram m es (fig. 1—4) dém ontrent que le  lavage à l ’eau perm et d’éviter  
une grande partie des perturbations therm iques; en m êm e tem ps, ils prouvent la  
présence dans les eaux de lavage de substances organiques incolores, il est vrai, 
m ais therm iquem ent actives.

P u isque l ’oxydation  à H20 2 à 6 ° / o  donne à peu près les m êm e résultats que 
celle à  3 0 ° / o  (quoique l ’oxydation  est in itia lem ent plus v io len te  à 3 0 % ) ,  les auteurs 
proposent un traitem ent com m e suit: 10 g d’échantillon argileux décalcité sont 
traités par 50 m l de H 20 2 à 6 ° / o  dans un bêcher haut couvert d’un verre de m ontre; 
après un tem ps l ’oxydation  est prolongée au bain-m arie jusqu’à cessation d’ébullition , 
ensu ite  évaporer à sec et recom m encer le  traitem ent jusqu’à ce que l ’échantillon  
ne cesse de devenir plus clair; alors ajouter encore 50 m l de H 20 2 à 30%  et répéter  
le  traitem ent. L ’échantillon  sec est dispersé à l ’eau rédistillée, centrifugé et le  
liquide décanté (on lave  ainsi environ 10 fois). La solution peut être analysée si 
nécessaire; la fraction argileuse est séchée et ensuite analysée.

K . O L E K S Y N O W A , S . Z A S O Ń S K I

EIN FLU SS DER EINLEITENDEN BEHANDLUNG MIT W ASSERSTOFFPEROXYD
A U F DIE THERM ODIFFERENTIALEN KURVEN DER TONM INERALIEN

L e h r s t u h l  fü r  B o d e n k u n d e ,  L a n d w ir t s c h a f t l i c h e  H o c h s c h u le  in  K r a k ó w

Z u s a m m e n f a s s u n g

D ie V erfasser gingen aus der V oraussetzung heraus, dass die e in leitende  
B ehandlung der T onm ineralienproben bzw  der aus den Böden ausgeschiedenen
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abschläm m baren Fraktionen, zw ecks B eseitigung der die therm odifferentia le A na­
ly se  störenden organischen Stoffe, n icht vö llig  effek tiv  sei. W ie es aus der L iteratur  
[1, 7] und aus eigenen U ntersuchungen der V erfasser hervorgeht, w ird der ganze 
organische Stoff bei der Probenbehandlung m it der W asserstoffperoxydlösung nicht 
verbrannt. Man kann bew eisen , dass es sich dabei ein fache w asserlösliche organische  
Säuren bilden, u.a. O xalsäure, die in den 0,5— 2,0°/o ganzer Probe entsprechenden  
M engen gefunden wurde. K ein W under daher, dass sogar die sorgfältig  präparierten  
K olloidalfraktionsproben k eine T herm ogram m e ohne sekundäre D eform ationen  
geben.

E xakte U ntersuchungen erlaubten festzustellen , dass das angew andte 30% H 20 2 
pro analysi keine Sulfatfraktionen enth ielt und dass sein  pH 2,4— 3,3 betrug; 6% 
H 20 2 w ies das pH 4,2 auf. D ie A uflösbarkeit von C aC 03 in 30°/o H 20 2 ist der Ordnung 
von 140 mg pro Liter; da aber w ährend des O xydierens die O xalationen entstehen, 
bildert sich in  den das C aC 03 enthaltenden Proben un lösliches K alzium oxalat.

D ie organischen Produkte der n ichtvölligen  O xydierung der organischen S toffe  
sind zum T eil w asserlöslich  und nach der B eendigung der O xydierungsreaktionen  
(w enn sich die Probenfarbe nach w eiterer H 20 2 — Zugabe nicht m ehr ändert) können  
sie m it redestillierten  W asser abgespült w erden, indem  die Probe im W asser 
dispergiert und abzentrifugiert wird. D ie T abelle 1 und die Therm ogram m e (Abb. 
1—4) zeigen, dass durch die A bspülung m it W asser ein  w esen tlicher T eil der therm i­
schen Störungen b eseitig t w erden konnte; sie w eisen  ebenfalls die A nw esenheit 
der farblosen, aber therm isch aktiven  organischen Körper im D ekantat nach.

Da das O xydieren m it H ilfe  von 6% bzw  30% H 20 2 beinahe dieselben E rgebnisse  
gibt (nur die anfängliche V erbrennung ist bei 30% H 20 2 stürm ischer), schlagen die 
V erfasser fo lgendes V erfahren vor: 10 g dekalzitierter K olloidalfraktionsprobe im  
hohen B echerglas m it 50 m l 6% H20 2 unter einem  U hrglas nachfüllen  und dann, 
nach einiger Zeit, das O xydieren im W asserbad fortsetzen; nach dem R eaktionsauf­
hören trocken abdam pfen. Das O xydieren soll m an w iederholen , bis die Probe beim  
w eiteren  O xydieren schon nicht m ehr heller wird; dann noch 50 m l 30% H 20 2 
zugeben und obenerw ähntes Verfahren nochm als w iederholen . D ie trockene Probe 
im d estillierten  W asser durchquirlen und abzentrifugieren, die F lüssigkeit d ek antie­
ren und diese T ätigkeit etw a 10 m al w iederholen. Die Lösung kann, fa lls nötig, an a ly ­
siert w erden. D ie Tonfraktion austrocknen und bei der U ntersuchung anw enden.

K .  O L E K S Y N O W A ,  S .  Z A S O Ń S K I

WPŁYW WSTĘPNEGO PREPAROW ANIA WODA UTLENIONĄ NA KRZYWE 
TERMORÓŻNICOWE MINERAŁÓW ILASTYCH

Z a k ła d  G le b o z n a w s tw a  W S R , K r a k ó w  

S t r e s z c z e n i e

A utorzy w yszli z założenia, że w stępne preparow anie próbek m inerałów  ila ­
stych lub frakcji sp ław ialnych  w yszlam ow anych  z gleb, m ające na celu usunięcie  
substancji organicznych przeszkadzających w  analizie term icznej różnicow ej, nie  
jest ca łkow icie skuteczne; jak w jm ika z literatury [1, 7] i z badań w łasnych , pre­
parow anie próbek w odą utlen ioną nie spala całej substancji organicznej. Można
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dow ieść, że pow stają proste kw asy  organiczne rozpuszczalne w  w odzie; m .in. kw as  
szczaw iow y stw ierdzono w  ilościach  odpow iadających 0,5—2% całej próbki. Nic 
w ięc dziw nego, że naw et starannie preparow ane próbki frakcji koloidalnej nie dają 
termog’ram ôw pozbaw ionych w tórnych zniekształceń.

Badania podstaw ow e pozw oliły  stw ierdzić, że użyta 30-procentowa H 20 2 pro 
analisi n ie zaw ierała jonów  siarczanow ych i m iała pH 2,4— 3,3; 6-procentow a H 20 2 
m iała pH 4,2. Rozpuszczalność C aC 03 w  30-procentow ej H 20 2 jest rzędu 140 mg 
w  litrze; poniew aż w  czasie u tlen iania pow stają jony szczaw ianow e, w  próbkach  
zaw ierających C aC 03 pow staje nierozpuszczalny szczaw ian w apnia.

Organiczne produkty niecałkow itego u tlen ien ia  substancji organicznych są w  czę­
ści rozpuszczalne w  w odzie i po ukończeniu reakcji u tlen iania (gdy próbka nie  
zm ienia już barw y po dodaniu H 20 2) m ożna je w ypłukać w odą redestylow aną przez 
dyspergow anie próbki w  w odzie i jej odw irow anie. Tabela 1 i term ogram y (rys. 1—4) 
w ykazują, że przem ycie wodą usuw a znaczną część zakłóceń term icznych, a jedn o­
cześnie dowodzą obecności bezbarw nych, a term icznie czynnych ciał organicznych  
w  dekantacie.

P oniew aż utlen ien ie  6- czy 30-procentowa H 20 2 daje m niej w ięcej takie sam e 
w ynik i (ale początkow o spalan ie jest burzliw sze przy 30-procentow ej H 20 2), autorzy  
proponują następujące postępow anie: 10 g' odkalcytow anej próbki frakcji koloidalnej 
zalać w  w ysokiej zlew ce 50 m l 6-procentow ą H 20 2 pod przykryciem  i po up ływ ie  
pew nego czasu kontynuow ać u tlen ian ie na łaźni w odnej; po ustaniu reakcji odpa­
rować do sucha. U tlen ian ie  pow tarzać aż do m om entu, w  którym  próbka nie staje  
się już jaśniejsza przy następnym  utlenieniu; w tedy  dodać jeszcze 50 m l 30-procento­
w ej H20 2 i pow tórzyć jeszcze raz pow yższe postępow anie. Suchą próbkę rozbełtać  
w  w odzie destylow anej i odw irow ać; ciecz zdekantow ać i pow tórzyć te  czynności 
ok. 10 razy. R oztw ór m oże służyć do analizy; frakcję ilastą w ysuszyć i użyć do 
badania.

К . О Л Е К С И Н О В А , С. З А С О Н Ь С К И

ВЛИЯНИЕ ПРЕДВАРИТЕЛЬНОЙ ОБРАБО ТКИ ПЕРЕКИСЬЮ  ВОДОРОДА  
НА ТЕРМ ОДИФФЕРЕНЦИАЛЬНУЮ  КРИВУЮ  ГЛИНИСТЫХ МИНЕРАЛОВ

К а ф е д р а  П о ч в о в е д е н и я , В ы с ш а я  С е л ь с к о х о з я й с т в е н н а я  Ш к о л а , К р а к о в

Р е з ю м е

Авторы вы ходят из предпосылки, что предварительная обработка п е­
рекисью водорода образцов глинистых минералов (либо отмученных из почв 
илистых фракций), проводимая для того чтобы удалить органическое вещество 
препятствующ ее диф ф еренциальном у термическому анализу, не является  
вполне успеш ной. По литературным сведениям (1,7) и по собственным иссле­
дованиям авторов, обработка образцов перекисью водорода не приводит к пол­
ному окислению органического вещества. М ожет быть доказано, что образую тся  
простые органические водорастворимые кислоты; м. проч. щ авелевую кислоту  
обнаруж ивали в количестве эквивалентном 0,5—2°/о всего образца. Не удиви­
тельно, что даж е тщ ательно проведенная обработка образца коллоидной  
фракции не дает термограммов свободных от вторичной деформации.

19 R o c z n ik i  g le b o z n a w c z e
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И сследования позволили констатировать, что употребляемая 30°/о Н 20 2 pro 
analisi не содерж ала сульфатного иона и имела pH 2 .4— 3,3;  у 6%> Н 20 2 pH 4,2.  
Растворимость СаСО:) в 30°/о H L0 2 составляет 140  мг на литр; поскольку во время  
окисления образую тся щ авелевы е ионы, то в образцах содерж ащ их С аС 03 обра­
зуется нерастворимый оксалат кальция.

Органические продукты неполного окисления органических вещ еств час­
тично водорастворимы и после реакции окисления (когда окраска образца у ж е  
не меняется при добавлении Н20 2) они могут быть удалены  дестиллированной  
водой путем диспергирования образца водой и ее центрифугирования. Таблица 1 
и термограммы (рис. 1—4) показывают, что промывка водой устраняет заметную  
часть термических наруш ений, одновременно они доказывают наличие неокра­
ш енны х, но термически активных органических веществ, в декантируемой  
жидкости.

Так как окисление 6°/о либо 30% Н 20 2 дает примерно такие — ж е  резул ь ­
таты (но начало окисления идет более бурно при 30% Н20 2), авторы предлагают  
поступать следующ им образом: 10 г навеску декальцированного образца кол­
лоидной ф ракции залить в высоком стакане 50 мл 6% Н20 2 под прыкрытием  
и спустя некоторое время продолж ать окисление на водяной бане; после 
окончания реакции — выпарить досуха. Окис'ление повторять до момента, когда 
образец не Становится более светлым при последующ ем окислении; тогда при­
бавить ещ е 50 мл 30% Н 20 2 и повторить эту операцию ещ е раз. Сухой остаток  
размутить в дистиллированной воде и отцентрифугировать; жидкость деканти­
ровать и повторять эту операцию около 10-кратно. Раствор может быть исполь­
зован для других анализов, илистую ф ракцию  высушить и употребить для ис­
следования.


