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The m ain source p lants take up lead from  are soils. Lead in soils 
appears in compounds, alm ost exclusively as divalent elem ent. Due to 
the dimensions of the ionic radius of lead being approxim ate to those 
of the radii of strontium  and potassium , lead, though in a lim ited degree, 
can en ter the composition of rock-form ing m inerals as an endocryptic 
adm ixture. Thus it appears together w ith  strontium  in lim estone m inerals 
(apatites and pyroxenes) or replaces potassium  in orthoclases and other 
m inerals. Hence its presence in all soils, although as a ru le  in sm all 
quantities.

Recently d ifferen t authors [3, 16] point to another source of lead, 
nam ely exhaust gases of engines running  on petrol w ith addition of 
te trae th y l lead.

There have been published few papers on the content of lead in soils. 
According to W i n o g r a d o w  [2], its mean content in the European 
p a rt of the Soviet Union is 10 ppm. B o r k e n  and K u l i k  [2] found 
the content of lead in the soils of the A ltai region to oscillate from  30 to 
50 ppm. A pproxim ate values (14—96 ppm) were obtained by P r i n c e  [8] 
for the soils of New Jersey, U.S., S w e i n  and M i t c h e l l  [14] for 
Scottish soils, and F i l i p o v i c ,  S t a n k o v i c  and D u s i с [4] for 
the soils of A lvalija  district, Yugoslavia. According to these authors, in 
soils situated  on ore-bearing deposits the to ta l content of this m icroele­
m ent can reach up to about 500 ppm. Finnish soils are poorer in lead 
compounds, the  m ean content of lead in them  being 16 ppm, according 
to V u o r i n e n  [15].

Only few  authors exam ined the content of soluble form s of lead in 
soils. As it resu lts from  their publications, the quantities of this elem ent
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passing into d ifferent extraction solutions are ra th e r sm all 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 to ta l content of lead and its soluble forms in some Lower 
Silesian soils of sim ilar m echanical composition,

— the dependence betw een the to tal and soluble content of lead on one 
hand, and other physical and chemical properties of soils on the other.

The investigation m aterial w ere surface samples of 3 types of soils 
form ed out of very-fine sandy soils, nam ely 31 samples of black earths, 
31 of brown soils and 32 podzol soils. At the same tim e there  have been 
exam ined 3 representative soil profiles from  each of the soil types. For 
a closer determ ination of the exam ined m aterial all the surface and 
profile samples w ere analysed for m echanical composition, pH in 1 N 
KC1, sorption of m ethyl 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 form s soluble in 2.5% acetic 
acid have been determ ined w ith the spectrographic m ethod using a spec­
trograph of m ean dispersion Q =  24. D eterm inations of lead w ere carried 
out parallel w ith those of other m icroelem ents 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 to ta l content and 6.2%  
for the soluble forms.

RESULTS

T O T A L  C O N T E N T  O F  L E A D

From  among the surface samples the most abundant in lead are black 
earths (Tab. 1), 69% of the to tal num ber of samples containing lead from  
27 to 37 ppm. In the rem aining two soil types the m ean values are 
approxim ate. 60% of brown soil samples and 87% of podzol soil samples 
contained lead in am ounts from  20 to 30 ppm  (Fig. 1).

In separate soil types there was not found any m athem atically  proved 
dependence betw een the to tal content of lead and other physical and 
chemical properties of the soils.

On the other hand, considering the whole experim ental m aterial 
w ithout division into soil types, notw ithstanding a little  d ifferentiation 
in the m echanical composition of very-fine sandy soils, there  was found 
a significant positive dependence betw een the content of particles less
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T a b l e  1

C ontent o f  le a d  in  s e v e r a l  s o i l  ty p e s  (mean v a lu e s  and o s c i l l a t i o n s )

S o i l  typ e
Number

o f
sam ples

T o ta l c o n te n t  
ppm

S o lu b i l i t y
c o e f f i c i e n t

S o lu b le  form s
p p m

B lack  e a r th s 31

OJ 
1 

Г<Л
O

J
O

J

2.5 
^0.6 - 5.6)

0.80 
(0.21 - 1.90)

Brown s o i l s 31 25
(14 - 35)

2.8  

(0.6 -  6 . 0)
0.70 

(0.24 - 2.09)

P o d zo l s o i l s 32 26
(18 - 45)

1.6 
(0.5 - 3.4)

0.40 
(0.15 - 1.43)

Mean 28 2.3 0.63

Fig. 1. Frequency of a determ ined  
content of total lead in the exam ­

ined soil types
1 — b la c k  e a r th s ,  2 — b r o w n  s o i ls ,

3 — p o d z o l  s o i ls

than  0.002 mm and the content of lead (r =0.53; r] n — 1 =  5.1). O ther 
authors, too, have found a higher concentration of m icroelem ents in the 
clayey fraction of d ifferen t soils, ascribing it to the sorption properties 
of clay.

There was also found a positive dependence betw een the to ta l content 
of lead and the pH of soil (r =  0.42; r | /  n —1 =  4.1), w hich coincides 
w ith the results obtained by other autors [4].

M any investigators point to a positive dependence betw een the content 
of most m icroelem ents, including lead, and the am ount of organic carbon 
in soil [9, 11]. In own researches this tendency was noted, however not 
proved m athem atically; 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 betw een the to ta l content of lead and the to tal contents of vanad­
ium, chrom ium, cobalt, nickel and copper. No dependence was found 
betw een the appearing of lead and manganese.

T a b l e  2

Lead in g e n e tic  horizons o f the examined s o i l s  (mean v a lu es)

T otal content ppm S o lu b il i t y  c o e f f ic ie n t S olu b le  forms ppm

Horizon*
black
earth s

brown
s o i l s

podzol
s o i l s

black
earths

brown
s o i l s

podzol
s o i l s

black
earth s

brown
s o i l s

podzol
s o i l s

I 34 24 23 4 .2 2 .9 2 .1 1 .42 0 .7 1 0 .6 1

II 27 20 26 6 .4 3 .0 2 .3 1 .74 0.60 0 .6 2

I II 26 18 22 4 .4 3 .8 2 .4 1 .15 0 .6 8 0 .5 3

IV 28 17 22 3 .1 1 .8 3 .4 0 .87 0 .3 1 0 .7 4

I -  A (3 - lb  cm) black ea rth s , Aj_ (3-15  cm) brown and podzol s o i l s  
II -  A (30-40 cm) black ea rth s , В (30-50 cm) brown s o i l s ,  A2 1,20-40 cm) podzol s o i l s  

III  -  A/C (50-80 сei) black earth s , С (80-95 cm) brown s o i l s ,  B (45-bO cm) podzol s o i l s  
IV -  С (75-110 cm) black ea rth s , С (120-150 cm) brown s o i l s ,  С (70-100 cm) podzol s o i l s

In soil profiles the m ean content of to ta l lead does not show any 
broader oscillations in several horizons w ith in  the compass of a given 
soil type (Tab. 2). Some slight accum ulation was found in only the upper 
layers (horizon I) of the exam ined profiles. Accum ulation of lead in the 
upper layer of soils was also noted by H e r r m a n n  [5] and S w e i n 
and M i t c h e l l  [14].

W hen considering particu lar soil profiles (Fig. 2) we find out th a t the 
only exception is profile No. 8 (podzol soil) in which lead accum ulated 
in horizon II. The narrow est quan tita tive  oscillations of lead in several 
horizons of the profiles were observed in brown soils.

S O L U B L E  F O R M S

The m ean solubility of soil lead in 2.5% acetic acid is about 2% in 
all soil types (Tab. 1). In the exam ined soil profiles the mean solubility 
of this m icroelem ent did not show any g reater differences in several 
horizons, except horizon IV of black earths and brown soils w here it was 
pronouncedly lower (Tab. 2).

In the exam ined surface samples the mean content of soluble form s of 
lead in black earths and brown soils keeps at almost the same level (Tab.l),
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Fig. 2. D istribution of lead in the profiles of the exam ined soils
1 — t o t a l  c o n t e n t ,  2 — s o lu b le  fo r m s

while in podsol soils it is pronouncedly lower, the m ean for all exam ined 
surface samples being 0.63 ppm.

The most frequen t values found for black earths are from  0.30 to
0.80 ppm  (51% of the to ta l quan tity  of samples), for brow n soils from
0.40 to 0.70 ppm  (61%) and in podzol soils from  0.20 to 0.40 ppm  (75%) 
(Fig. 3).

In black earths som ew hat higher content of soluble lead is correlated 
w ith its generally  higher content, while in brow n 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 m icroelem ents, including lead [12]. 
In the exam ined surface samples there  was found, though not proved, 
tha t the contents of soluble form s of lead tended to increase along 
w ith  the increasing content of organic m atter. This dependence is more 
pronounced in brow n and podsol soils taken together, than  in black 
earths.

It was also found tha t the content of soluble form s of lead tended to 
increase along w ith  the increasing content of silt and clay, however 
this dependence has not been proved m athem atically.
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Fig. 3. Frequency of determ ined soluble contents of soluble lead in the
exam ined soil types

1 — b la c k  e a r th s ,  2 — b r o w n  s o i ls ,  3 — p o d z o l  s o i l s

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

Comparison of the content of acetic acid soluble lead in several soil 
types (Tab. 2) shows the m ean values in all the horizons of black earths
to be about twice higher than  those in brow n and podsol soils. In the
exam ined soils there  was not found an accum ulation of soluble forms 
in the surface layer, w hat is partly  confirm ed by Swein and M itchell's 
results [14].

1. The m ean content of to ta l lead in the exam ined soils was 28 ppm, 
the black earths being som ew hat more abundant in this elem ent than  
brow n and podsol soils.

2. The mean content of lead soluble in 2.5% acetic acid was in the 
exam ined soils 0.63 ppm. Its m ean content black earths and brow n soils 
was more or less sim ilar, only in podsol soils being pronouncedly lower.

3. In the surface layer of the exam ined soils there  were found signi­
ficant positive dependences betw een the to tal content of lead and the 
content of clayey particles, as well as betw een Pb and pH in 1 N KC1.

CONCLUSIONS
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4. In the genetic horizons of the exam ined soil profiles there  were 
found no significant differences in the mean to tal content of lead as well 
as in the content of its form s soluble in 2.5% acetic acid.
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E. K O S Z Y K

LE CONTENENT DU PLOMB D AN S DES CERTAINS SOLS POUDREUX
DE B A SSE -SIL É SIE

C h a i r e  d e  la  C h i m i e  A g r i c o l e  d e  l ’É c o l e  S u p é r i e u r e  d ’A g r i c u l t u r e  a W r o c l a w

R é s u m é

Dans 94 échantillons pris de la couche superficielle et 9 profiles des terres 
noires, des sols bruns et des sols podsoliques provenants des form ations poudreuses, 
on a indiqué avee la m ethode spectrografique le  contenent du plom b total et d isso­
lub le dans le  2,5 °/o d’acide acidique.

On a constaté une plus grande quantité du plom b total dans les couches super­
fic ie lles des terres noires en com paraison avee les m êm es couches des sols bruns et 
des sols podsoliques.

L ’analyse m athém atique a dém ontré une corrélation positive entre le  content du 
plom b et la quantité des form es argileuses et le pH du sol.

Les échantillons provenants des sols podsoliques possédaient m oins des form es 
dissolubles du plom b que ceux des terres noires et des sols bruns.

On n’a pas constaté des differences sign ificatives entre la quantité totale du 
plom b et des ses form es dissolubles entre les différents n iveaux genetiques des 
profils des touts les tipes du sol, quoi’que la contenance m oyenne du plom b disolvé  
dans les différents n iveaux 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. R O S Z Y K

BLEI GEHALT IN EINIGE FEINSANDBÖDEN DES SCHLESIENS

L e h r s t u h l  f ü r  B o d e n k u n d e ,  L a n d w i r t s c h a f t l i c h e  H o c h s c h u l e ,  W r o c l a w

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

In 94 Proben aus der A ckerkrum e sow ie in 9 Profilen  des Schw arzerde-, B raun­
erde- und Podsoltypes, gebildet von F einsandform ationen, w urde der G esam tgehalt 
an B lei sow ie seine löslichen  Form en in 2,5% E ssigsäurelösung bestim m t.

Es w urde festgeste llt, dass der G esam tgehalt an B lei in Schw arzerden etw as 
höher als in B raunerden und Podsolboden liegt. D ie m athem atische A n alyse  der 
Ergebnisse w ies eine positive K orrelation zw ischen G esam tgehalt an B lei und dem  
T ongehalt sow ie dem pH -W ert der untersuchten  Böden an.

D ie aus der A ckerkrum e entnom m enen Proben der Podsolboden sind im  
V ergleich zu den Schw arzerde- und Braunerdeproben ärm er an löslichen B le i­
verbindungen.

A lle  B odentypen w iesen  keine w esen tlichen  U nterschiede betreffs der m ittleren  
W erte des G esam tgehaltes an B lei sow ie seiner löslichen  Form en in den einzelnen  
genetischen  Horizonten der untersuchten P rofile  auf. D ie M ittelw erte an löslichen



Lead in som e very -fin e  sandy soils 131

B lei in den genetischen  H orizonten der Schw arzerde liegen  ungefähr zw eim al höher 
als in den H orizonten der. Braunerden und Podsole, da in Schw arzerden der 
L öslichkeitskoeffizien t und der G esam tgehalt an B lei höher sind.

E. R O S Z Y K

OŁÓW W NIEKTÓRYCH GLEBACH PYŁOWYCH I PYLASTYCH DOLNEGO
ŚLĄSK A

K a t e d r a  C h e m i i  R o l n e j  W S R ,  W r o c ł a w  

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

W 94 próbkach pow ierzchniow ych i 9 profilach czarnych ziem, gleb brunatnych  
i gleb b ielicow ych, w ytw orzonych na utw orach pyłow ych  i pylastych , oznaczono m e­
todą spektrograficzną zaw artość ołow iu ogólnego i rozpuszczalnego w  2,5% kw asie  
octow ym .

W w arstw ie  w ierzchniej badanych gleb stwierdzono nieco w iększe nagrom adze­
n ie ogólnego ołow iu w  czarnych ziem iach w  porów naniu z glebam i brunatnym i 
i b ielicow ym i. A naliza m atem atyczna całości badanych gleb w ykazała  dodatnią  
zależność ogólnej zaw artości ołow iu  od zaw artości części ilastych  oraz pH (ln  KC1) 
gleb.

Próbki pow ierzchniow e gleb b ielicow ych  są w yraźnie uboższe w  form y rozpusz­
czalne ołow iu w  porów naniu z czarnym i ziem iam i i glebam i brunatnym i.

We w szystk ich  typach glebow ych brak istotnych różnic pom iędzy ogólnym i 
zaw artościam i ołow iu i jego form am i rozpuszczalnym i w  poszczególnych poziom ach  
genetycznych badanych profilów . Z uw agi na w yższy w spółczynnik  rozpuszczal­
ności i og'ôlnie w yższą zaw artość średnie zaw artości ołow iu rozpuszczalnego w  po­
ziom ach genetycznych czarnych ziem są około dw ukrotnie w yższe od zaw artości 
w  poziom ach gleb brunatnych i b ielicow ych.

э. Р О Ш И К

СВИНЕЦ В НЕКОТОРЫ Х ПЫ ЛЕВАТЫ Х И ПЫ ЛЕВИДНЫ Х ПО ЧВАХ
НИ Ж Н ЕЙ СИЛЕЗИИ

К а ф е д р а  А г р о х и м и и  В ы с ш е й  С е л ь с к о х о з я й с т в е н н о й  Ш к о л ы  в г. В р о ц л а в

Р е з ю м е

В 94 поверхностны х образцах и 9 разрезах  черны х, бурны х и подзолисты х  
почв образованны х из пылеватых и пы левидны х отложений определяли по 
спектрографическому методу содерж ание свинца валового и растворимого 
в 2,5% уксусной кислоте.

В поверхностном слое исследованны х почв установили немного больш ее

9*
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накопление валового свинца в черны х почвах, по сравнении с почвами бурыми 
и подзолистыми. М атематическая обработка данны х для исследованны х почв 
в целом показала положительную  зависимость валового содерж ания свинца от 
содерж ания илистой ф ракции и от pH (ln  KCl) почв.

Образцы с поверхностного слоя подзолисты х почв отчетливо менее богаты  
растворимыми формами свинца, по сравнении с черными и бурыми почвами.

Во всех почвенных типах нет сущ ественных разниц м еж ду средним вало­
вым содерж анием свинца и его растворимыми формами в отдельны х генетиче­
ских горизонтах исследованны х профилей.

Среднее содерж ание растворимого свинца в генетических горизонтах чер­
ны х почв, вследствие более высокого коэф ф ициента растворимости и больш ей  
их обогащенности этим элементом, почти двухкратно выше от содерж ания в го­
ризонтах буры х и подзолисты х почв.


