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Investigation of Soil Identification in Criminal Searching:

pH—titration method

Hideaki SAEKI, Kazuo FuJir and Kiyohito NOBUNISHI
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REAENRETRES #3x% H15
Table 1. Soils used in pH-titration
%%1.1 Occurence lggglt)h Soil Color* C or?gil’tion Geology
18 | Hyogoken Takigun Sasayamacho | 10~ 20°| Sanford’s Brown Field Diluvium.
19 | Hyogoken Takigun Sasayamacho 10~ 20 | Argus Brown Mountain Mesozoic
20 | Hyogoken Takigun Nishikimura 10~ 20 | Pale Smoke Grey Paddy Field | Mesozoic
21 | Hyogoken Takigun Nishikimura 10~ 20 | Drab Paddy Field | Diluvium
22 | Hyogoken Takigun Tannamicho 10~ 20 | Smoke Grey Paddy Field | Diluvium
27 | Hyogoken Takigun Tannamicho 10~ 20 | Smoke Grey Field Diluvium
33 | Hyogoken Takigun Tannamicho 0~ 20 | Smoke Grey Paddy Field | Diluvium
34 | Hyogoken Takigun Sasayamacho 0~ 20 | Pale Smoke Grey Paddy Field | Diluvium
40 | Hyogoken Hikamigun Kaibaracho 10~ 20 | Antique Brown Field Chichibu
palaeozoic
.41 | Hyogoken Hikamigun Kaibaracho |- 10~ 20 | Pale Smoke Grey Paddy Field | Chichibu
palaeozoic
42 | Hyogoken Takigun Nishikimura 10~ 20 | Pale Smoke Grey Field Diluvium
43 | Hyogoken Taklgun Tannamxcho 10~ 20 | Drab Mountain Chichibu
palaeozoic
45 | Hyogoken Takxgun Sasayamacho 0~ 20 | Smoke Grey Paddy Field | Diluvium
"47 | Okayamaken Tsuyama White " | Bentonite
50 | Hyogoken Takigun Tannamicho White Kaolinite
55 | Hyogoken Takigun Tannamicho ° Antique Brown Kaolinite
56 | Hyogoken ‘Arimagun Honjomura Antique Brown Kaolinite
57 | Hyogoken Takigun Kondamura Pale Pinkish Buff Kaolinite
62 Kyotofu Amadagun 10~ 20 | Clove Brown Field Diluvium
. " shimoyakunomura .
87 | Hyogoken Takigun Sasayamacho 20~ Drab Paddy Field | Diluvium
88 | Kobeshi Hyogoku Arimacho Pale Cinnamon-Pink Bentonite
89 | Kobeshi Hyogoku Arimacho Pale Ochraceous-Buff ‘Bentonite
115 | Hyogoken Sayogun Egawamura 74~122 | Japan Rose Mountain Liparite
116 -Hyogoken Sayogun Egawamura 122~ Japan Rose Mountain Liparite
120 . Hyogoke'n ‘Akogun Akamatumura | 95~ Antique Brown Mountain Palaeozoic
121 | Hyogoken Hikamigun Takedamura 0~ 85 | Clove Brown Mountain Diluvium
122 | Hyogoken HikamigunjTakedamura | 91~155 | Antique Brown Mountain Diluvium
126 Hybgoken Hikamigun Takedamura 44~-118 | Pale Pinkish Buff Mountain Diluvium
128 | Kyotofu Mmamlkuwatagun 0~110 | Clove Brown Mountain Diluvium
Houmemura
131 | Kyotofu Funaigun Shimowachimura| 13~ 68 | Prout’s Brown Mountain Diluvium
139 | Osakafu Toyonogun Utagakxmura 0~ 40 | Clove Brown Mountain
140 | Osakafu Toyonogun N 1shmosemura 10~100 | Orange-Cinnamon Mountain
142 | Osakafu Toyonogun Nxshmosemura‘ 0~ 60 | Antique Brown Mountain
157 | Hyogoken Takigun Jotomura 0~ 47 | Prout’s Brown Mountain Chichibu
o . palaeozoic
158 Hyogdken ,Takigun]]otonﬁura 47~ Antique Brown Mountain Chichibu
: . palaeozoic

* The soil color is based ‘upon the color chart of SHINRIN-RICCHI DANWAKALI
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Fig. 1. Comparison of two titration-pro-
cedures.

full line: from acid side to

alkalineside

dotted line: from original soil pH
to each side separa-
tely
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Summary

In searching a suspect, the soil identification
has often played an important role in finding a
key from the soil adhered on the clothes or pos-
sesion of a suspect. It involves very long time
and troublesome procedures to identify by apply-
ing every soil test.  Accordingly, it has been
desired to obtain good result from few reliable

11 ml.
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test. ‘To test for this purpose the following
conditions should be considered.

1) Speediness of testing.

2) Applicability of sample soils in less
amount (frequently below 1g.).

3) The fact that particles of soils ad-
hered on clothes etc. tend to be smaller size
in general.

4) Use of prior identification by the ap-
pearance such as soil color. Thus a method
based on properties of Soil colloids was
recommended here for the soil identification.

In the present method the 100 mesh sieve
pass portion of soils was used as the sample.
The large particles on the sieve may be used
to the other identification method.. One gram
of the soil and 150 mi. of water were
taken in- 300 ml. beaker, fully stired using
magnetic stirrer for 10 minutes, measured
at each time the pH-value of the suspension
after successive addition of 0.3, 0.3, 0.4, 1.0,
1.0 and 2.0 ml. of 0.10 N HCl and stirring for
2 minutes at 25°C, then back titrated similary
up to about pH 11.0 after the addition of 2.0,
1.0, 1.0, 0.5, 0.5,......ml. of 0.10 N NaOH. The
sample soil was identified with any refference
by comparing the soil color and the titration
curve obtained. If sample soil is much less
in anfount, this method should be modified by
reducing the amount of water, acid, and base
to be used for the titration. From resuits of
three replications of same sample, maximum
deviation among the pH values measured was
found to be about + 0.1 pH.

To test the availability of this simple
method, samples obtained from surface- and
sub-soils of several mountains, gardens, and paddy-
fields were pH-titrated after classification ac-
cording with their soil-color. In most cases, the
samples were able to discriminate with one another
by the shape and the slope of the back-titration
curve (pH 2to 11).” Generally the discrimination
among paddy-field soils of same locality by this
method was, if anything, difficult. The natural
pH value of the soil which is apt to change was
not so useful in discrimination. This simple
method was accurate, relatively rapid, and high
in decidability, moreover large amounts of the
soil were not necessary. Of 35 soils used in test,
2 soils were discriminated impossibly, 7 with dif-
ficulty, and the others completely.

In the present investigation, the problem
whether the titration curve of the soil adhered
for a long time is same to that of the original
soil was not yet studied, but this may be in less
importance from a viewpoint of modern searching.

(Laboratory of Soil Science)





