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Introduction

The term amorphous has been used in soil mineralogy to identify inorganic
material that does not diffract x-rays. This material is important in soils
because even in small quantities it can contribute significantly to the
physical and chemical properties of soils (Fey and LeRoux, 1977). Its effect
is primarily through its (1) high cation exchange capacity, (2) high surface
area, and (3) high reactivity with phosphate and organics (Jackson et al.,
1986) .

Most mineralogical studies in Pennsylvania have been done on the
crystalline, clay size (< 2 um) material, and a significant amount of data have
accumulated (Ciolkosz and Dobos, 1989). With the exception of the study of
Johnson and Chu (1983) there are no data on the quantity of amorphous material
in Pennsylvania soils. To alleviate this major shortcoming, a study was
initiated to determine the amount of amorphous material in the A and two
subsurface horizons of soils of various drainage classes developed in common

Pennsylvania parent materials.

Materials and Methods

One hundred and four soil samples were selected from the Penn State
University library of characterized soils (Ciolkosz and Dobos, 1989). Selected
data for these samples is given in Table 1. As recommended by Hodges and
Zelazny (1980), the entire fine earth (< 2 mm) material was used, not just the
clay size (< 2 um) material that has been commonly used in other studies (Nash
et al., 1983). The soil samples were extracted with acid ammonium oxalate in
the dark (AOD), following the method of Zelazny as presented in Jackson et al.

(1986). In this method the amorphous material is determined by weight loss of



the AOD extracted sample. In addition, a second estimate of the amorphous
material was made by the oxide addition method. In this method the Fe, Al, Si,
and Mn in the AOD extract was determined by atomic absorption (Searle and Daly,
1977), and a weight percentage was calculated based on the sum of Fep03 + A1203
+ Si0O2 + MnpOy + the oven-dried weight of the sample (oven-dried samples were
not used, a moisture correction factor was used on air-dried samples). All

samples were run in duplicate.

Results and Discussion
The data for amorphous content by the weight loss method (weight) and the
oxide addition method (chem) are given in Table 1. The data for the oxides on
an individual basis are given in Table 2. An examination of the data shows
with numerous exceptions the following trends:
1. Pennsylvania soils do not have large quantities of  amorphous
materials. It ranges from about 0.5 to 3.5%.
2. There 1is, in general, a decrease in the amount of the amorphous
material from the surface downward.
3. There is some indication of lower amounts of amorphous material in
wetter soils.
4. The basic crystalline rocks have a greater total profile (all 3
horizons) amorphous material content than the other parent materials.
5. With many exceptions, the weight loss method gave larger values than
the chem method.
6. The major element in the amorphous material was Fe. Al was second in

abundance and only small (< 0.1%) amounts of Si and Mn were present.
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