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Relationship between Alteration of Clay Minerals and Formative Process of

Acid - Sulfate Sediment in Ueda Region, Nagano Prefecture, Central Japan

Kiyochika YAHIKOZAWA, Tomohiko ARAI, Mitsuo UENO,
Masuo YAMAMOTO, and Hitoshi FUJIMATSU
Faculty of Textile Sci. and Tech., Shinshu Univ.

Abctract : Reationship between alteration of clay minerals and formative processes of acid - sulfate sediment
in Ueda region was investigated by chemical analysis and X-ray diffraction method. The bed, including

weathered and unweathered zones, was found during the field survey for new outcrop. From the measurements

of pH and chemical compositions of weathered and unweathered zones, the weathering process of sediment
was found to be influenced by sulfuric acid which the oxidation of pyrite led to. The remarkable alteration of
chlorite and montomorillonite in the weathered zone was observed of all clay minerals that had been found in

the unweathered zone. The stability of monmorillonite to acid suggested that an isomorphous substitution of

montmorillonite occurred prior to destruction of the crystal structure.

Key wards : Acid-sulfate sediment, Marine sediment, Weathering, Chlorite, Montmorillonite
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the numbers in the symbols, O.
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Fig.2. A sketch of outcrop at Futatsugi Pass.
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Table 1. Chemical compositions of the sediment; picked from the profile, (%)
site| No. | S$i0: Ti02 ‘Alaﬂs | Fe20s | . Fe0 | MnO | Mg0 Ca0 Na.0
o 1 67.29 | 0.61 14.12 | 4.85 0.42 | o0.02 1.02 0.25 1.30
?:"-_;E 2 66.51) 0.57 13.33 5.13 0.37 | 0.02 1.43 0.45 1.35
= 3 63.91| 0.50 15.15| 2.18 2.13 . 0.06 1.70 0.76 1.76
- 11 66.81 0.49 13.61| 3.96 0.56 0.02 1.13 0.24 U.TO
% E 12 €3.64 | 0.55 15.10{ 3.40 1.14 0.03 1.88 0.60 1.11
- :
‘:‘“ 13| 63.99| 0.52 | 14.22| 2.96 1.73 0.04 1.81 0.84 1.11

(%)
site| No.| K20 P20s Hz(?+ H20- ! S S0s | CD: PH(R20) | pH(Hz02)
o 1 2.24 0.07 J.24 2.90 0.01 0.01 0.05 5.6 5.7
gg 2 2.03 0.08 3.45 3.46 | 0.00 0;01 0.05 6.6 6.8
= 3 2.54 -0.07 4.29 3.58 0.46 0.07 0.30 8.6 3.8
;;o 11 1.39 0.80 4.84 5.24 0.00 O.Ql 0.06 4.3 4.2
Eg 12 2.54 | 0.08 | "4.42 6.37 0.22 | 0.81 0.07 3.2 2.4
= 13 2.28 0.08 4.28 7.50 0.68 0.07 0.10 7.6 2.4
g BTIF0.01% LT L Bd TERNETH B, 2. OF

Table 1 i2/RL 2 EBERKEREBDIWERTZ 425 &,
A T4 FERESIE. HFReOQEE TIZ0.46% T
HdNIxL THEBCOOFES I UEBHANQDE
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Fig.3. XRD patterns of clay mineral in the sediment of profile of Nagano Univ.
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Fig.4. XRD patterns of clay mineral in the sediment of profile of Futatsugi. Pass.
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Table 2. Distribution of clay miﬁerals.

site | No. Ch vt Mt It Kt
1 — - ++ ++ Tt
gz
2=l 2 - + +H+4+ |+ ++
= .
3 + - ++++ +4 ++
- 11 — - +++ ++ ++
o
Es -
Sow| 12 — - +++ + - +
5™ -
= 13 + - ++ + ++ ++

Ch : Chlorite, V t : Vermiculite, Mt : Montmorillonite
I+t:Illite, Kt : Kaorinite minerals.

+ + 4 + : Very abundant, + + + : abundant, + + : medium,
+ : poor, —: none. Quartz was contained in all samples.

@
HCI 10min. \/

HC1 46min. \/

HCl 10min.

HCl 46min.

@ 12.1
HCl 10min. /

HC1 46min. —-/

20" Cu~-Ka

Fig.5. XRD patterns of clay mineral in the sedi-
ment of profile of Nagano- Univ.

Table 3. Crystallinity of the montmorillonite deter-

mined by XRD.
site | No. vV/P
v glycerin
1 0. 81
o
= >
s=1 2 0. 83
- —1
=
3 0. 84
g‘, 11 0..73 : , . ;
m v
s& 28
-
= 13 0. 87
Crystallinity = V/P

@ 12.1 ' 2
j 1.6
HC1 10min. e

HCl 45min. —-—/\N\___,\/‘k
@ 124

HCl1l 10min.

HC1 45min..' N4

@ 12t .y
J 0.0
- HC1 10min.
HC1 4smin. ’/\_/\___QA/")\\

20° Cu-Ka

Fig.6. XRD patterns of clay mineral in the sedi-
ment of profile of Futatsugi Pass.
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