ROCZNIKI GLEBOZNAWCZE, T. XIX, DODATEK, WARSZAWA 1968

ELIGIUSZ ROSZYK

LEAD IN SOME VERY-FINE SANDY SOILS OF THE LOWER
SILESIA

Department of Agricultural Chemistry, College of Agriculture, Wroctaw.
Head — Prof. Dr. K. Boratynski

The main source plants take up lead from are soils. Lead in soils
appears in compounds, almost exclusively as divalent element. Due to
the dimensions of the ionic radius of lead being approximate to those
of the radii of strontium and potassium, lead, though in a limited degree,
can enter the composition of rock-forming minerals as an endocryptic
admixture. Thus it appears together with strontium in limestone minerals
(apatites and pyroxenes) or replaces potassium in orthoclases and other
minerals. Hence its presence in all soils, although as a rule in small
quantities.

Recently different authors [3, 16] point to another source of lead,
namely exhaust gases of engines running on petrol with addition of
tetraethyl lead.

There have been published few papers on the content of lead in soils.
According to Winogradow [2], its mean content in the European
part of the Soviet Union is 10 ppm. Borken and Kulik [2] found
the content of lead in the soils of the Altai region to oscillate from 30 to
50 ppm. Approximate values (14—96 ppm) were obtained by Prince [8]
for the soils of New Jersey, U.S., Swein and Mitchell [14] for
Scottish soils, and Filipovic, Stankovic and Dusic [4] for
the soils of Alvalija district, Yugoslavia. According to these authors, in
soils situated on ore-bearing deposits the total content of this microele-
ment can reach up to about 500 ppm. Finnish soils are poorer in lead
compounds, the mean content of lead in them being 16 ppm, according
to Vuorinen [15].

Only few authors examined the content of soluble forms of lead in
soils. As it results from their publications, the quantities of this element
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passing into different extraction solutions are rather small and, on an
average, in most soils do not exceed 1 ppm [6, 7, 13].

The lack of data concerning the appearing of lead in Polish soils
encouraged the author to carry out the following investigations on:

— the total content of lead and its soluble forms in some Lower
Silesian soils of similar mechanical composition,

— the dependence between the total and soluble content of lead on one
hand, and other physical and chemical properties of soils on the other.

The investigation material were surface samples of 3 types of soils
formed out of very-fine sandy soils, namely 31 samples of black earths,
31 of brown soils and 32 podzol soils. At the same time there have been
examined 3 representative soil profiles from each of the soil types. For
a closer determination of the examined material all the surface and
profile samples were analysed for mechanical composition, pH in 1 N
KCl, sorption of methyl blue = BM, content of organic carbon and
carbonates. The characteristics of the soils have been given in earlier
papers [1, 10].

As well the total content of lead as its forms soluble in 2.5%% acetic
acid have been determined with the spectrographic method using a spec-
trograph of mean dispersion Q = 24. Determinations of lead were carried
out parallel with those of other microelements keeping the same con-
ditions of excitation, described in an earlier paper [10]. The standard
deviation calculated for n = 9 was 9.6% for the total content and 6.2%o
for the soluble forms.

RESULTS
TOTAL CONTENT OF LEAD

From among the surface samples the most abundant in lead are black
earths (Tab. 1), 69% of the total number of samples containing lead from
27 to 37 ppm. In the remaining two soil types the mean values are
approximate. 60% of brown soil samples and 87%¢ of podzol soil samples
contained lead in amounts from 20 to 30 ppm (Fig. 1).

In separate soil types there was not found any mathematically proved
dependence between the total content of lead and other physical and
chemical properties of the soils.

On the other hand, considering the whole experimental material
without division into soil types, notwithstanding a little differentiation
in the mechanical composition of very-fine sandy soils, there was found
a significant positive dependence between the content of particles less
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Table

Content of lead in several soil types (mean values and oscillations)

1

. Runber Total tent Solubilit Soluble forms
Soil type sa::;los ote p;;n o coeificient ppa
Black earths 31 32 2.5 0.80
(22 - 45) (0.6 - 5.6) (0.21 - 1.90)
Brown soils 31 25 2.8 0.70
{14 - 39) (0.6 - 6.0) (0.24 - 2.09)
Podzol soils 32 26 1.6 0.40
(18 - 49) (0.5 - 3.4) (0.15 - 1.43)
Mean 28 2.3 0.63
30r
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Fig. 1. Frequency of a determined w-
content of total lead in the exam-
ined soil types
1 — black earths, 2 — brown soils, 0

3 — podzol soils

than 0.002 mm and the content of lead (r =0.53; r} n—1= 5.1). Other
authors, too, have found a higher concentration of microelements in the
clayey fraction of different soils, ascribing it to the sorption properties
of clay.

There was also found a positive dependence between the total content
of lead and the pH of soil (r = 0.42; r)/ n—1 = 4.1), which coincides
with the results obtained by other autors [4].

Many investigators point to a positive dependence between the content
of most microelements, including lead, and the amount of organic carbon
in soil [9, 11]. In own researches this tendency was noted, however not
proved mathematically; it was more apparent in soils of lower content
(brown and podsol) than in those of higher content of organic carbon
(black earths).
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In the surface samples there was found a significant positive depen-
dence between the total content of lead and the total contents of vanad-
ium, chromium, cobalt, nickel and copper. No dependence was found
between the appearing of lead and manganese.

Table 2
Lead in genetic horizons oi the examined soils (meen values)
Totel content ppm Solubility coefficient Soluble forms ppm
Horizon*

black brown podzol | black brewn podzol black brown podzol

earths soils soils earths soils soils earths | soils soils
1 34 24 29 4.2 2.8 2.1 1.42 0.71 0.61
II 27 20 26 6.4 3.0 2.3 1.74 0.60 0.62
111 26 18 22 4.4 3.8 2.4 1.15 0.68 0.53
1v 28 17 22 3.1 1.8 3.4 0.87 0.31 0.74

3

I - 4 {3-15 cm) black earths, 4) (3-15 cm) brown and podzol soils

I1 - A (30-40 cm) black earths, B (50-50 cm) brown soils, i, (20-40 cm) podzol soils
III - A/C (50-80 cm) black earths, C (80-95 cm) brown soils, B (45-60 cm) podzol soils
IV - C (75-110 cm) black earths, C (120-150 cm) brown soils, ¢ (70-100 cm) podzol soils

In soil profiles the mean content of total lead does not show any
broader oscillations in several horizons within the compass of a given
soil type (Tab. 2). Some slight accumulation was found in only the upper
layers (horizon I) of the examined profiles. Accumulation of lead in the
upper layer of soils was also noted by Herrmann [5] and Swein
and Mitchell [14].

When considering particular soil profiles (Fig. 2) we find out that the
only exception is profile No. 8 (podzol soil) in which lead accumulated
in horizon II. The narrowest quantitative oscillations of lead in several
horizons of the profiles were observed in brown soils.

SOLUBLE FORMS

The mean solubility of soil lead in 2.5%, acetic acid is about 2% in
all soil types (Tab. 1). In the examined soil profiles the mean solubility
of this microelement did not show any greater differences in several
horizons, except horizon IV of black earths and brown soils where it was
pronouncedly lower (Tab. 2).

In the examined surface samples the mean content of soluble forms of
lead in black earths and brown soils keeps at almost the same level (Tab.1),
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Fig. 2. Distribution of lead in the profiles of the examined soils

1 — total content, 2 —soluble forms

while in podsol soils it is pronouncedly lower, the mean for all examined
surface samples being 0.63 ppm.

The most frequent values found for black earths are from 0.30 to
0.80 ppm (51%o of the total quantity of samples), for brown soils from
0.40 to 0.70 ppm (61%0) and in podzol soils from 0.20 to 0.40 ppm (75%0)
(Fig. 3).

In black earths somewhat higher content of soluble lead is correlated
with its generally higher content, while in brown soil it is due to higher
solubility coefficient (Tab. 1).

Several authors emphasize the great influence of the organic substance
content in soil upon the solubility of microelements, including lead [12].
In the examined surface samples there was found, though not proved,
that the contents of soluble forms of lead tended to increase along
with the increasing content of organic matter. This dependence is more
pronounced in brown and podsol soils taken together, than in black
earths.

It was also found that the content of soluble forms of lead tended to
increase along with the increasing content of silt and clay, however
this dependence has not been proved mathematically.



126 E. Roszyk

gé’[]r
S
S 30
201
01
~—
g S
16 pom

Fig. 3. Frequency of determined soluble contents of soluble lead in the
examined soil types

1 — black earths, 2 — brown soils, 3 — podzol soils

The mean content of soluble forms in the soil profiles (Tab. 2) did
not show any significant differentiation within the same soil type. The
only exception was horizon IV of black earths and brown soils, poorer
in more readily soluble forms of lead, this being due to a lower solubility
coefficient in that horizon.

Comparison of the content of acetic acid soluble lead in several soil
types (Tab. 2) shows the mean values in all the horizons of black earths
to be about twice higher than those in brown and podsol soils. In the
examined soils there was not found an accumulation of soluble forms
in the surface layer, what is partly confirmed by Swein and Mitchell’s
results [14].

CONCLUSIONS

1. The mean content of total lead in the examined soils was 28 ppm,
the black earths being somewhat more abundant in this element than
brown and podsol soils.

2. The mean content of lead soluble in 2.5%/p acetic acid was in the
examined soils 0.63 ppm. Its mean content black earths and brown scils
was more or less similar, only in podsol soils being pronouncedly lower.

3. In the surface layer of the examined soils there were found signi-
ficant positive dependences between the total content of lead and the
content of clayey particles, as well as between Pb and pH in 1 N KCIL
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4. In the genetic horizons of the examined soil profiles there were
found no significant differences in the mean total content of lead as well
as in the content of its forms soluble in 2.5/ acetic acid.
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E. ROSZYK

LE CONTENENT DU PLOMB DANS DES CERTAINS SOLS POUDREUX
DE BASSE-SILESIE

Chaire de la Chimie Agricole de I’Ecole Superieure d’Agriculture a Wroclaw

Résumé

Dans 94 échantillons pris de la couche superficielle et 9 profiles des terres
noires, des sols bruns et des sols podsoliques provenants des formations poudreuses,
on a indiqué avee la methode spectrografique le contenent du plomb total et disso-
luble dans le 2,5%0 d’acide acidique.

On a constaté une plus grande quantité du plomb total dans les couches super-
ficielles des terres noires en comparaison avee les mémes couches des sols bruns et
des sols podsoliques.

L’analyse mathematique a demontré une corrélation positive entre le content du
plomb et la quantité des formes argileuses et le pH du sol.

Les echantillons provenants des sols podsoliques possedaient moins des formes
dissolubles du plomb que ceux des terres noires et des sols bruns.

On n’a pas constaté des differences significatives entre la quantité totale du
plomb et des ses formes dissolubles entre les differents niveaux genetiques des
profils des touts les tipes du sol, quoi’que la contenance moyenne du plomb disolvé
dans les differents niveaux genetiques des terres noires est deux fois plus grande
que celle des sols bruns et des sols podsoliques, grace au plus grand coefficient de
solubilité.

E. ROSZYK

BLEIGEHALT IN EINIGE FEINSANDBCDEN DES SCHLESIENS

Lehrstuhl fiur Bodenkunde, Landwirtschaftliche Hochschule, Wroctaw

Zusammenfassung

In 94 Proben aus der Ackerkrume sowie in 9 Profilen des Schwarzerde-, Braun-
erde- und Podsoltypes, gebildet von Feinsandformationen, wurde der Gesamtgehalt
an Blei sowie seine 16slichen Formen in 2,5%0 Essigsdurelosung bestimmdt.

Es wurde festgestellt, dass der Gesamtgehalt an Blei in Schwarzerden etwas
hoher als in Braunerden und Podsolboden liegt. Die mathematische Analyse der
Ergebnisse wies eine positive Korrelation zwischen Gesamtgehalt an Blei und dem
Tongehalt sowie dem pH-Wert der untersuchten Boden an.

Die aus der Ackerkrume entnommenen Proben der Podsolbdden sind im
Vergleich zu den Schwarzerde- und Braunerdeproben &rmer an loslichen Blei-
verbindungen.

Alle Bodentypen wiesen keine wesentlichen Unterschiede betreffs der mittleren
Werte des Gesamtgehaltes an Blei sowie seiner 16slichen Formen in den einzelnen
genetischen Horizonten der untersuchten Profile auf. Die Mittelwerte an ldslichen
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Blei in den genetischen Horizonten der Schwarzerde liegen ungeféhr zweimal héher
als in den Horizonten der. Braunerden und Podsole, da in Schwarzerden der
I6slichkeitskoeffizient und der Gesamtgehalt an Blei hoher sind.

E. ROSZYK

OLOW W NIEKTORYCH GLEBACH PYLOWYCH I PYLASTYCH DOLNEGO
SLASKA

Katedra Chemii Rolnej WSR, Wroctaw

Streszczenie

W 94 prébkach powierzchniowych i 9 profilach czarnych ziem, gleb brunatnych
i gleb bielicowych, wytworzonych na utworach pylowych i pylastych, oznaczono me-
toda spektrograficzng zawarto$¢ olowiu ogélnego i rozpuszczalnego w 2,5% kwasie
octowym.

W warstwie wierzchniej badanych gleb stwierdzono niece wieksze nagromadze-
nie ogblnego olowiu w czarnych ziemiach w poréwnaniu z glebami brunatnymi
i bielicowymi. Analiza matematyczna calo$ci badanych gleb wykazala dodatnig
zalezno$§¢ ogodlnej zawartoSci otowiu od zawarto$ci cze$ci ilastych oraz pH (In KCl)
gleb.

Prébki powierzchniowe gleb bielicowych sg wyraznie ubozsze w formy rozpusz-
czalne olowiu w poréwnaniu z czarnymi ziemiami i glebami brunatnymi.

We wszystkich typach glebowych brak istotnych réznic pomiedzy ogélnymi
zawarto§ciami olowiu i jego formami rozpuszczalnymi w poszczegdlnych poziomach
genetycznych badanych profiléw. Z uwagi na wyzszy wspbélczynnik rozpuszczal-
no$ci i ogélnie wyzsza zawarto§é Srednie zawartosSci olowiu rozpuszczalnego w po-
ziomach genetycznych czarnych ziem sg okolo dwukrotnie wyzsze od zawarto$ci
w poziomach gleb brunatnych i bielicowych.

3. POIIUK

CBUHELLT B HEKOTOPBIX IIBIJIEBATBIX M IIBIJIEBUIHBIX TIOYBAX
HMKHEV CUJIE3UU

Kacdenpa Arpexumuu Bblcueii CelbCKOXO03AIICTBCHHON IKOALI B T. Bpouaas

PeszwomMme

B 94 noBepXHOCTHBIX o6pasuax u 9 paspe3ax UepPHBIX, OYPHBIX M HOA30JMCTBIX
1no4yB o6pa30BaHHBIX M3 TBIIEBATBIX M IbIIEBUAHBIX OTJIOKEHUI ONpENesaly II0
CrieKTporpacn4eckoMy METOAY COAepIKaHye CBMHLA BaJIOBOTO ¥ DPAaCTBOPMUMOLO
B 2,5%0 YKCYCHOI1 KMCJIOTE.

B I1IOBEpXHOCTHOM CJIO€ MCCJENOBAHHBLIX I10YB YCTAHOBUIM HEMHOTO OoJbillee

9*
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HaKOTIJIGHME BaJIOBOrO CBMHI[A B UECPHBIX [OYBAX, [I0 CPaBHEHMY C IIOYBaMM OYypPbIMM
M INOA30JMCThIMM. MaTeMarudyeckas o0paborKa HAHHBLIX [JIA MCCIENOBAHHBLIX IIOYR
B IL[eJIOM I10Ka3aJjia ITOJIOKYUTENLHYI0 3aBVICMMOCTBH BAaJIOBOI'O COJEPXKaHMs CBUHI[A OT
conepxauua uaucroit pparkuum u or pH (In KCl) nous.

OGpa3nbl ¢ IIOBEPXHOCTHOrO CJOA IOA30JMCTBIX IIOYB OTYETJIMBO MeHee Gorarhbl
pacTBOpPUMBIMK (POPMaMM CBMHIE, II0 CPAaBHEHMM C 4YePHBbIMM M OypbIMM ITOYBaAMM.

Bo BCex MHOYBEHHBIX THIIAX HET CYLIeCTBEHHBIX Pa3HUI] MEXKIAY CPEeRHUM BalJio-
BbIM COj[€pXKaHMeM CBMHIIA M €0 PacTBOPMMBIMY (hopMaMy B OTHEJbHBIX TeHeTHde-
CKMX TOPM3OHTAX MCCJIENOBaHHBIX IIpOMuIei.

CpenHee CozepzKaHMe PACTBOPMMOTO CBMHI[Q B TICHETHMYECKMX TOPM3OHTAX Yep-
HBIX II04YB, BCJeACTBMe 0ojiee BBICOKOTO KO3(pUIMEHTa PaCTBOPMMOCTM ¥ OOJIBbIIEH
X ODOrailleHHOCTM STUM SJIEMEHTOM, IIOYTM IBYXKPATHO BBILIE OT COJAEPKAaHMA B ro-
pu30HTaxX GYPBIX M IOA30JMCTBIX IIOYB.



