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Abstract : Ferric oxides (&, y) and oxyhydroxides (a, 8, r) can be considered to be a reflector
of the environment in the formation of weathering products or soils. For examples, the soils in
the internal part of the European Continent are classified by the color of surface soil which is due
to the influence of plant growth but the soils in the climatic zone of monsoon by the color of
subsoil which is due to iron compounds as coloring agents.

Red soils are found in the higher temperature districts such as Southeastern Asia and the South
Sea Islands but brown or chestnut soils in the higher temperature districts in the internal part of
the Continent. Therefore, it seems that not only higher temperature but also the repetition of
wetting and drying are necessary for the formation of red soils.

It has been pointed out that red soils in Japan would be formed in the Diluvial-Inter- glacnal pe-
riods. »» 2 ® The data in the previous paper?) demonstrated that a-Fe20s and o-FeOOH were found
in the red soils on Hazeyama coastal terrace® 1© formed in the Diluvial-Inter-glacial periods and
«-Fe20s was dominant in the soil on the older higher terrace than the middle.

Ferric oxyhydroxides transfer to a-Fez0z in an electric oven (drled conditions) at a temperature
higher than about 300°C as shown in Fig. 1.
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Fig. 1 Transformation from ferric oxyhydroxides to a-Fe20s.

In the labolatory, it is impossible to pursue the phenomena such as the solution of iron from
rocks, precipitation, aging and crystallization on the same conditions as the natural environments,
because such experiments require extremely longer times. Therefore, in this experiment, 90 or
100°C was chosen as one of the medium temperature between a high temperature in an electric
oven and an ordinary temperature on natural conditions and also an out-door experiment was
made in contrast to the medium temperature.

This time, T—ferrlc oxyhydroxide synthesized from ferrous chloride solution was chosen as the
sample for aging but in synthesis, pure r-ferric oxyhydroxide could not be obtained (« form was
mixed). : :

Aging of the sample was made on the following conditions.

1) Repetition of wetting and drying (or grinding) (90°C, out-door temperature).

2) Always stagnant or dried condition (90°C)

3) Periodic heating (3¢>90°C, dried condition).
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4) Addition of salt.

The period of the experiments wase 19 months. )

The aging products were examined by X-ray diff raction, magneétic susceptibility and supplementally
by infrared absorption spectrum, crystallite-size, specific surface area, apparent density, color and
electron-microscope photography.

The results obtained were as follows :

1) Differing from the conditions of the higher temperature and dryness in an electrtc furnace,
the phenomenon of disappearance of y-FeOOH and the formation of a-FeOOH was found by the
repetition of wetting and drying at 90°C. Addition of K2COs promoted this phenomenon.

2) Standing at 90°C on the stagnant condition for 19 months promoted most sufficiently the
phenomenon above mentioned. (In natural environment, the temperature of water under a stagnant
condition is lowere, so the repetition of wetting and dryng is more important. )

3) The repetition of wetting and drying at an out-door temperature showed the small effect
for aging owing to the lowere temperature but the tendency of dlsappearance of y form and the
formation of « form were found. A

4) Further experiments were required for the effects of sait and pH.

5) This time, the mixture of y and « ferric oxyhydroxide was used as a starting samp]e and
as the result, the phenomenon of disappearance of y form and the formation of ¢ form was found.
The relation between the use of pure y form and the formation of a form should be examined
next.
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Fig. 1 Transformation from ferric oxyhydroxides to a-Fe20s
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SYNTHESIZED SAMPLES

To 200 ml of § N-HCl was added 40 g of powdered iron. The mixed solution was shaken
for 30 min. and filtered. The filtrate {100 ml) was aerated for & hr after 100 ml of
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water and 4 ml of pyridine had been added. The coagulum (ferric oxyhydroxide) was filtered,
washed with water and acetone successively and dried in air''’.
Sample 1 a=T70 ml, 5=100 hr
Sample 2 a=70 ml, b= 50 hr
Sample 3 a=50 ml, 5=100 hr
The x-ray diffraction lines of Sample 1, 2 and..3 synthesized were (L+G) mixture as
shown in Table 1.

Table |. X-ray diffraction lines of samples synthesized

7-FeOOH a-FeOOH Sample 1 Sample 2 Sample 3
d (A) d %;A) L+G L+G L+G
6.21 vs Vs Vs

VS (100) (100) (100) (100)

V4§ 12(;100) S . S M

3,8 M 'S Vs

2.69 S w w

2.4 M M Vs Vs
.45 s

L: r-FeOOH (lepidocrocite) G: a-FeOOH (goethite)

EXPERIMENTS

Exp. 1 Repetition of Wetting (W) and Drying (D) at 90°C

No. 1 (WDG) G: Grinding

Sample 1 (10 g) was placed in a flat-bottomed evaporating dish (8 cm in diameter), 15 ml
of water was added to the sample and the moisténed sample \\}as dried for about 4 hr. at
90°C in a thermostat. After drying, the Sample was allowed to cool for 45 min. in a
desiccator and was grinded lightly in a mortar. Water (15 ml) was added to the sample in
the dish and the sample was dried again as mentioned above. Since the particle of the sample
became gradually smaller as a result of the repetition o'f W-D-G, the amount of water to be
added to the dried sample was soon decreased to 10 ml ana to 5 ml near the end of the
experiment. Drying of sample, to which 5§ ml of water was added, took about 2 hr. at 90°C.
In No. 1 (WDG), the repetitions of W-D-G were 208 times.

No. 2 (WD)

Sample 3 was used for aging. In No. 2 (WD), the treatment of grinding was omitted.
Sample 3 (10 g) was taken in a flat-bottomed evaporating dish. The amount of water to be
added to the dried sample was 25 ml at the beginning of the W-D repetition and 20 ml from
35 rounds to the end. The standing hours of the mbisteried sample in a thermostat (90°C)
ware 6 hr. in every repetition. The repetitions of W-D were 98 times.

No. 3 (K:COs, WDG)

Water under a weathering environment contains H2COs and it combines to form the salts
with alkali or alkaline earth metals which dissolved "from rocks in weathering. Such salts are
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consideredt o be related in aging of iron-containing weathering products.

In No. 3 (K2COs, WDG), K2CO: which gives the solution an alkaline reaction by hydrolysis
was chosen as the salt to be added at the beginning of the W-D-G repetition.

Sample 1 (10 g) was taken in a flat-bottomed evaporating dish (8 cm in diameter) and 15
ml of 1N-K»COs solution was added to the sample. The moistened sample was dried at 90°C,
allowed to cool in a desiccator and was used as the starting sample of No. 3 (K2:COs, WDG).

To the starting sample was added 15 ml of water, the moistened sample was dried for 6
hr. at 90°C, allowed to cool for 45 min. in a desiccator and was grinded lightly in a mortar.
Thus, the repetition of W-D-G was made. The amount of water to be added to the dried
sample was- decreased to 10 ml from 50 rounds (the standing hours of the moistened sample in
a thermostat (90°C) were 4 hr.) and to 5 ml from 85 round to the end (standing hours,
2 hr.). The repetitions of W-D-G were 126 times.

No. 4 (K:COs, WD)

- In No. 4 (K:COs, WD), the treatment of grinding was omitted. Sample 3 (10.g), to which
15 ml of IN-K:COs solution was added and dried at 90°C, was allowed to cool in a desiccator
used as the starting sample of No. 4 (K:COs, WD).

To the starting sample was added 25 ml of water. The moistened sample was dried for 6
hr. at 90°C and was allowed to cool for 45 min. in a desiccator. Thus, the repetition of W-D
was made. The amount of water to be added to the dried sample was decreased to 20 ml
from 27 rounds (the standing hours in a thermostat were ¢ hr.) and to 15 ml from.62 rounds
tot he end (standing hour, 4 hr.). The repetitions of W-D were 103 times.

No. 5 (W) — always stagnant condition.

Sample 1 (5g) was taken in a weighing bottle, water was added to the sample sufficiently
and the sample under the stagnant condition was allowed to stand for 19 months at 90°C,
used as a comparative sample for the repetition experiment of W-D.

No. 6 (D) — always dry conditon
Sample | was allowed to stand for 19 months at 90°C and used as a comparative sample
for the repetition experiment of W-D.

Exp. 2 Repetition of Wetting (W) and Drying (D) at Out-door

The temperature near the sample was from 6 to 54°C during the whole period of this ex-
periment.

No. 11 (WDG)

Sample 1 (10 g) was taken in a flat-bottomed evaporating dish (8 cm in diameter), 15 ml
of water added to the sample, dried at out-door, allowed to stand for 45 min. in a desiccator
and grinded lightly in a mortar. Thus, the repetition of W-D-G was made. The amount of
water to be added to the dried sample was decreased to 10 ml from 17 rounds to the end,
because the particle of the sample became gradually smaller as a result of the repetition of
W-D-G. The standing hours of the moistened sample at out-door were 24 -hr. in every
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repetition. The repetition of W-D-G were 58 times.

No. 12 (K:COs, WDG)

Sample 1 (10 g), to which 15 ml of 1 N-K:COs solution was added in a flat-bottomed
evaporating dish, dried for 24 hr. at out-door, was used as the starting sample of No. 12
(K:COs, WDG).

To the starting sample was added 15 ml of water, the moistened sample was dried at out-
door. Thus, the repetition of W-D-G was made. The amount of water to be added to the
dried sample was decreased to 10 ml from 36 rounds to the end. The standing hours at
out-door were 24 hr. in every repetition. The repetitions of W-D-G were 61 times.

Exp. 3 Periodic Heating No. 21 (D, 3 < 90)

ample 1 (5 g) was taken in a weighing bottle, allowed to stand for 30 min. in a thermostat
(90°C), for 30 min. at room temperature, for 30 min. in a refrigerator (3°C), for 30 min.
at room temperature and for 30 min. in a thermostat (90°C) again. Thus, the periodic heating
of Sample 1 from 3 to 90°C was repeated 157 times.

Exp. 4 Aging of Sample in Salt Solntion (90, 100°C)

Sample 2 or 3 (2 g) was taken in a 50-ml Erlenmeyer flask, 50 ml of the salt solution
mentioned below added to the sample, the flask stoppered lightly with a cork and the
aging experiments were made for 1, 3, 10 or 30 hr. As salts, K:COs which gives the solution
an alkaline reaction by hydrolysis, KCl (neutral salt) and NH4Cl which gives the solution
an acidic reaction by hydrolysis were chosen. The contents of the experiment are shown in
the following table.

Exp. No. Sample used Salt Temperature (°C)
No. 31 (90°C, K2COs) Sample 2 . 4N-K:«COs 90
No. 32 (100°C, K:COs) Sample 3 4 N-K2GOs 100
No. 33 (90°C, KCI) Sample 2 " 4NXKCI 90
No. 34 (100°C, KCI) Sample 3 4NKCl 100
No. 35 (90°C, NH«CI) Sample 2 4 N_LNH(CI 90
No. 36 (100°C, NH.CI) Sample 3 4 N-NH(CI 100

The aging conditions of samples in the experiments from Exp. | to Exp. 4 are shown in
table 2.
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Table 2. The aging conditions of samples
E . N Starting Aging
Xperiment umber . S
temperature repetition repitition
sample e treatment (times)
No. 1 (WDG) Sample. 1 90 wW-D-G 208 -
No. 2 (WD) Sample 3 90 W-D 98
Exp. | No. 3 (K:COs;, WDG) Sample 1+K2COs 90 w-D-G 126
No. 4 (K:COs, WD) Sample 3+K:COs 90 w-D 103
No. 5 (W) Sample 1 90 w (19 months)
No. 6 (D) Sample 1 90 D (19 months)
E ) No. 11 (WDG) Sample 1 out-door W-D-G 58
XDp. . :
No. 12 (K:COs, WDG) Sample 1+K:COs  out-door W-D-G 61
Exp. 3 No. 21 (D, 3« 90) Sample 1 3«90 D - (15T)
No. 31 (90°C, K2COs) Sample 2+K2COs % W '
No. 32 (100°C, K2COs) Sample 3+K:COs 100 W
Exp. 4 | No. 33 (90°C, KCD  Sample 2+KCl 90 w (1’ 3 10)
No. 34 (100°C, KCI) Sample 3+KCI 100 w or 30 hr.
No. 35 (90°C, NH«Cl) Sample 2+NH4Cl 90 . W
No. 36 (100°C, NH4«Cl) Sample 3+NH4Cl 100 w

BREBLIUEE

PIFOBAT, Lline (3 7-FeOOH (L), G line (¥ @-FeOOH (G) DEMi#RERT .
(1) B (W) BXUEE (D) O<v»AL (90°C) — Exp. 1 DR
Table 3 1 No. 3 (K:COs, WDG) iCHV 3 X MO OHEGBEDEERLLSDTH %o

Table 3. The change of relative intensities of X-ray diffraction lines’
in No. 3 (K:COs, WDG)

d (A) Repetition of wetting and drying (times)
T X
L line Gline 0 34 70 95 126
6.27 VS S M — -
(o)
4.18 S VS VS VS VS
(100) (100) (100 (100)

3.28 M M e - —

2.69 S M \& VS M
2.47 M - Vs ‘ - —

2. 45 S VS VS S VS

L : y-FeOOH (lepidocrocite) G: o-FeOOH (goethite)

Table 3 M3RF & 51, Lline DWEI, W-D O DAL LEESHTEEbIKBEDLL, (D
7 LOISET, Lline (MK L, Gline DM, HFMEE oMM,
Table 4 12 No. 1 (WDG) DOEFiEBREOE/LERLILODTH b,
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Table 4. The change of relative intensities of X-ray diffraction lines
in No. 1 (WDG) :

d (A Repetition of wetting and drying (times)
—
L line Gline 0 66 107 148 208
6.21 Vs Vs S _ S s
{100)
4.18 N VS VS VS VS
(100) . (100)

3.28 M S S VS M

2.69 S S S VS M
2.47 M Vs V'S Vs —

(100) (100) ‘
2. 45 S — VS VS . VS

L: ;-FeOOH (lepidocrocite) G: a-FeOOH (goethite)

Table 4 D/RT X DIC, Lline DHEEIZ W-D O DL UEEMSHET & Ebic, Bs R
U, Gline OMERMEML 72A8, Lline 75, No. 3 (K:COs, WDG) DHBADLSKKBkYT T &
RUEdolce TNODOKRIE, W-D OLOUHZLTD, a-FeOOH (@) DARIC &b 1-
FeOOH (L) D%, KoCOs DELEL T, K&<, BBEH I AR, )

Table 5 i No. 4 (K:COs, WD) QEFHRBEDE{ERL:EDTE 3,

Table 5. The change of relative intensities of X-ray diffraction lines
in No. 4 (K:CO3, WD)

d (A) Repetition of wetting and drying (times)
L line G line 0 B 103
6. 27 VS - VS
(100) (100)

4.18 M S
3.28 VS . . M

2.69 w w
2.47 Vs ,‘ S

2.45 — S

L : y-FeOOH (lepidocrocite) G: a-FeOOH (goethite)

No. 4 (K:COs, WD) {3, gfinding DUBEAZB LD TH B, PRRY, a-FeOOH (@)
DHERBRICE B2 Lline DFFLERL 7. No. 3 (K2CO:, WDG) & No. 4 (K:COs, WD) %
B &, grinding DFIRLHBOHL A0,

Table 6 & No. 2 (WD) QOEIFRBRECT(LERLICLDTH 5,

No. 2 (WD) & No. 4 (K:COs, WD) 5L No. 1 (WDG) A~ 3&, B, BRDOLYD
MAZ LD ETD 7-FeOOH Dif%k—a-FeQOH D4z K:COs DHEFE, grinding K& »T
EHEENBT LB, .

Table 7 i3 W-D LADILEE LTD No. 5 (W) ——#iHK, 90°C, 197 H, HLT No.
6 (D) ——HIEIEHE, 90°C, 194 A OEIBOMEL (AR LD TH B,
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Table 6. The change of relative intensities of X-ray diffraction lines

in No. 2 (WD)
d (A) Bt Repetition of wetting and drying (times)
L line @ line 0 98
6.27 VS VS
(100) : (100)
4,18 M S
3.28 VS VS
2. 69 w w
2. 47 VS S
2.45 — M

L : 7-FeOOH (lepidocrocite)  G: «-FeOOH (goethite)

Table 7. The change of relative intensities of X-ray diffraction lines
in No. 5 (W) and No. 6 (D)

4 (A No. 5 (W) No. 6 (D)
T
g . starting sample after 19 months after 19 months
L line G line ample 1 (90°C) (90°C)
6.27 Vs — Vs
(100) (100)
4.18 S VS S
(100)
3.28 M — VS
2. 69 S M w
2.47 M — VS
2.45 S S S

Table 7 O#FRICENFE, 90°C T, 197 AM, ®MHbkicThid, chETRELLANOE
A£X0b, TOEEHMNKE L, T-FeOOH MEAIHEKT 5 & L HIK a~FeOOH MERL T 5,
15E, B, 0°C, 197 B CRESHLREREIA LN,

(2) FHKE (Exp. 2 D)

Table 8. The change of relative intensities of X-ray diﬁraction lines
in No. 12 (K2CO3, WDG)

d (A) Repetition of wetting and drying" (times)
—
L line Gline 0 26 44 61
6. 27 VS S VS VS
(100)
4.18 S N VS VS
(100)
3.28 M VS VS S
2.69 S M M M
2.47 M VS A\ VS
(100)
2.45 S — VS VS
(100)

L : ;-FeOOH (lepidocrocite)  G: a-FeOOH (goethite)
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HBLELDDPZLT No. 12 (K2COs, WDG) D#ER% Table § ITRT .

Table 8 O No.

BAHHNDH, T-FeOOH DWW TS HIRELAA SRS,

Table 9 T3, K.COs fEARMD No. 11 (WDG) DEAARLUIH, No. 12 (K:COs, WDG)
LRUBEIERL, FATOERBDMALIZ, 7-FeOOH & a-FeOOH DHERDVNTOETF
DREEERLTNE LD TH B, 90°C TOERICH~B L, ZOEIMBBENEDIT, bod

RO COPALKBREET2DDEELOND,

Table 9. The change of relative intensities of X-ray diffraction lines

in No. 11 (WDG)

d (A) Repetition of wetting and drying (times)
L line Gline 36 43 58
6.27 VS VS VS VS
(100) (100) (100) (100)

4.18 N S S S
3.28 M S S S

2.69 S S S w
247 M SV S S

2. 45 S Vs Vs M

L : y-FeOOH (lepidocrocite)

(3] Periodic heating (Exp. 3 D#5#)

Sample 1 Z AT,

WRIRED £ £,

D3o9) KDNTORRAE Table 10 K/RL M,

G: a~-FeOOH (goethjte)

3°C 5 90°C T TOMAEFELELXE No.

Table 10. The change of relative intensities of X-ray diffraction lines
in No. 21 (D 3 < 90) '
d ,(A) Periodic heating
L line G line 0 157 rounds
6. 27 Vs Vs
(100)

4.18 S- VS
3.28 M . VS

2.69 S w
2.47 M VS

(100
2.45 S

L : y-FeOOH (lepidocrocite) G : o-FeOOH (goethite)

No. 21 (D390) i3, BEAELLERL T,
Table 11 &, Exp. | LU Exp. 2 OFZRBOMILEOBGLENERLILDDTH %,

12 (K.COs, WDG) D#RICE i, a-FeOOH OEIFHMBEDEFDHA

21

HALROPERLRONT, TOLMABPAS,AEHDE No. 5 (W) THD, TOMEHY.27x107*
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Table 11. The change of magnetic susceptibility of samples under aging
treatments '
Magnetic Aging stage
susceptibility Jlu‘)ne October January
-1 74

(emu g™) (beginning) 1974 1976
No. 1 (WDG) 4,27 X 107 2.72 X 107 2.65 X 107
No. 3 (K:COs, WDG) 4.27 X 107 3.25 X 107 3.15 X 107
No. 11 (WDG) 4.27 X 1074 3.99 X 107 3.75 X 1074

- No. 12 (K:COs, WDG) 4,27 X 107 3.67 X 1074 3.47 X 104

No. 2 (WD) 2.19 X (0™ 1.84 X 107
No, 4 (K:COs, WD) 2.19 X 104 1.80 X 107
No. 5 (W) 4,27 X 10™ - 4,33 X 10°5
No. 6 (D) 4,27 X 1074 4.19 X 107

BB 4.33X107 E05 &5 kH {5 KET LT 20 No. 5 (W) 1 90°C, HIGHATICRIEK
HLIebDTHY, T-FeOOH Dl E a-FeOOH ODHEREVH —MOEANRERGHSL TS »
FeREITH - T, EHHED 7-FeOOH M b T, KD a-FeOOH DHEMANLEAILT L%
FLT 3. MIOREHCHNTS, WIFhd, BLEMSELL, 7-FeOOH DHAR——a~FeOOH
DEBOEEYE > T D, CHDDOERE, XBREFRROBEELE L —HLTN 5,

(4) B, 90°C, 100°C TD#E{tL (Exp. 4 DR

Sample 2_3410' Sample 3 % >, K2COs, KCl, NH4Cl ARIMLUT, BARETIC, 90°C,
100°C THLE U R%, Table 12 ~ 17 R T o

Table 12. The change of relative intensities of X-ray diffraction lines .
in No. 31 (90°C, K2COs)
(R) Standing hours. (hr)
TN
L line Gline 0 1 3 | 10 30
6. 217 VS VS VS VS VS
(100 (100) (100) (100) + €100) :

4.18 . S S AN VS VS
3.28 S S S S S

2.69 w w w W w
2.47 Vs VS VS VS VS

2.45 — Vs S S ‘ Vs

L : ;-FeOOH (lepidocrocite)

G: a-FeOOH (goethite)
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Table 13. The change of relative intensities of X.-ray diffraction lines
in No. 32 (100°C, K:COs)

d (A) Standing hours  (hr) _
T -
L line Gline 0 1 3 10 30
6.27 VS VS VS VS VS
(100) (100) S (100). (100) (100)

4,18 ) M S S S VS
3.28 VS S VS VS VS

2.69 w w w w w
2.417 VS VS VS VS Vs

2. 45 — M S S S

L : y-FeOOH (lepidocrocite) G : o-FeOOH (goethite)

Table 14. The change of relative intensities of X-ray diffraction lines
in No. 33 (90°C, KCI)

d (&) Standing hours  (hr)
(—/H - -
Lline Gline . 0 1 3 10 30
6.27 Vs .| VS Vs Vs S
(100) (100) (100) (100)
4.18 S S s S VS
(100)

3.28 S S S S M

2.69 w w w w M
2.47 A A S Vs S

2.45 — — S . S VS

L: y-FeOOH (lepidocrocite)  G: a-FeOOH (goethite)

Table 15. The change of relative mtenszttes of X-ray diffraction lines
in No. 34 (100°C, KCD
d (&) Standing hrurs  (hr)
/_-/;\ :
L line Gline 0 1 . 3 10 30
6.27 VS VS VS - -
(100) (100) (100)
4.18 M S S Vs VS
. (100) (100

3.28 VS S VS~ - —

2.69 w w w S S
2.47 VS VS V.S M -

2.45 — — ‘ S VS A

L: y-FeOOH (lepidocrocite) G: «-FeOOH (goethite)
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Table 16. The change of relative intensities of X-ray diffraction lines- :
in No. 35 (90°C, NH«CD
d (A) Standing hours (hr)
—_—— -
L line Gline 1 -3 10 30
.27 Vs Vs Vs Vs VS
: . : (100) (100) . (100) (100) (100) ’
4:18 S S S S . -V S_
3.28 s s S S s
2.69 w W w w M
2.47 VS A2 VS VS VS
2.45 — — S S —
L: y-FeOOH (lepidocrocite) G: a-FeOOH (goethite)
Table 17. The change of relative intensities of X-ray diffraction lines
in No. 36 (100°C, NH«CI)
d (A) Standing hours (hr)
L line Gline - 1 3 10 30
6. 27 VS VS S — -
(100) (100)
4.18 M S VS Vs VS
(100) (100)
3.28 VS S W — —
2. 69 W w M N VS
2. 47 VS Vs — M M
2.45 - = Vs Vs Vs
. ) (100) (100)
L : y-FeOOH (lepidocrocite)  G: «-FeOOH (goethite) ;
Table 15 @ No. 34 (100°C, KCD i, L line #5&ICil%k LT, a-FeOOH DHEEK% %,

Table 17 @ No. 36 (100°C, NH.Cl) iHTH, 1EiE Lline HBHEL T, a-FeOOH DH:K

ZH T 5,

Table 18 ZEMAMKERM OMROBEEALERLISDTH %,

The change of magnetic susceptibility of samples under aging

Table 18.
treatments with salts v
Magnetic susceptibility Standing hours (hr)
(emu g™) 0 1 3 ‘ 10 30
No. 31 (90°C, K2COa)* 1.59 X 107¢ | 1.66 X 107 | 1.71 X 1074 1.73 X 104 1.71 X 1074
No. 32 (100°C, K2CO3)*¥* | 2.19 X 10~* | 1.77 X 107 | 2.06 X 107 | 2.06 X 10™* 2.03 X 10
No. 33 (90°C, KCD)* 1.59 X 10™ 1.65 X 10— 1.67 X 10~ 1.67 X 10._‘1 1.39 X 1074
No. 34 (100°C, KCI)** 2.19 X 10™ 2.04 X 107 1.94 X 10™ | 4.91 X 1075 | 4.01 X 1075
No. 35 (90°C, NH4CI)* 159 X 10~4 @ 1.64 X 107 | 1.5 X 1074 | 1.77.X 1074 | 1. 64 X 107
No. 36 (100°C, NH4C|)¥* 2.19 X 107 | 2.10 X 10™ 1.62 X 107 | 4.90 X 1075 | 3.99 X 1073

*' Sample 2 was used,

** Sample 3 was used
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pH DOEV&EMAE -FeOOH DERKAHEAETH B L LT, MAMEERLTT A )V HEE
T % K:COs OIRMERSIAER, Exp. | $LT 1 TR, KOHOHALD I, KCOs fﬁﬂu@
53, 7-FeOOH D%k —a-FeOOH LRDBEMEA .

LU, Exp. 4 Tid, i (KCl RM) & 50, B (NHJCL RN DA, K.COs
RINDHELY, LEOBELBHEAN. TNdF, XREAFBROMEE,LSZ-bDTH B, Kk
D a-FeOOH DAERICS &9 CHALRDORAD L LT, BIDDH, No. 34 (100°C, KCD &
No. 36 (100°C, NH.CI) T %,

7-FeOOH D%k ——a-FeOOH @4 EDMIEICEL TD PH & 3 RIEFHBOEEICOL

TEHHESHREEET 5,

(5) ZofhoII

FOMBIR R R 7 bov, f, HEEE, A0TOLE, BRFEEOAEKSNTD, Kk
WEIMOITIE oo, BiIKH 1«%@@@&&tbmmotot&ad Sample 1 DHFEED
fHiE, 7.5 YR6/8, HEMBL:37.4m? g™, A»FOHE (FIRE) : 0.430, BRFHE :
1.4X10° (d=6.2TA KD T), 1.5X10° (d=3.28A KD T), 4.2X10® (d=2.4T A ic>0»
T) BEDEERL, BLABOMEIr & &S RORUMER, N7 V3 HEMAE L, XBET,
WALRIZ EOBEME 2D » 120 . -

* No. 3 ORAMIMICONT, 20—if%E 0, BFEMET, 7 v ¥ 2CRIREEERICE > TA

BIC, BRTFOHPIC, 1-FeOOH $ 302 EN5 L& bOMHAINLL .CDbDH, 1-FeOOH DV

W5 THEERT] THEHE I, BWTEL, '

VUL OHEED S AL, RENRE, WEAMAE DS RER, T-FeOOH DELE ZRICE ST
3 a-FeOOH DHKE VI BRI A EEHTELI THB., LHrULHENMS, HABEEEZ S
&, WIFHKE—RICEBRTH %, Lich->T, BFXico~ickdir, BERKFSITOVTDE
EMHT B3, BREOCODLZLDOFBEEMNDILDEEZI NG,

1k, AERTHE, T8E a MO mixture BARERE LTAON, PTEAT, chiEHiz
BEELTHOED, COXSUENHT, THMNETEEELK, a HOEREMESL DR, a
BRGNS HEL 7cdd, HELEC TS £9 50013, #HEET IS RETT~
ETHB. LbL, AlEENE, RUARETDH, HEBAONLD, a+7 (FeOOH), T+5B
(FeOOH), @ (FeOOH)+a (Fe:0s) & D kDK, B & »& LEHOENT, BABBILN
72D B, Lich-T, BREETOML, ZLATTHE, Ubéﬁﬁ@;vwg‘%mﬁw{m LT
BELIZDZDOTRIENLAD M)

= #

1) A4+ KB D B RBE FCOE(LBHT 272, 9, €01 D& LT, 7-FeOOH
EALU, TNEARUTHRREEDL, @ELLT, HABEE, ERHROBSFREED
HRREE (90°C & BN 100°C) A A DU, R4 OFHET, —EWME B 197 ) ik L.
T, BEDRLD, FARIEE S 1o e : '

) INSDERRIKEINT, T~FeOOH DHEkE ZNILE ST D a-FeOOH DR E NS BG
MH LN, (BEBEOBIFRELERS)

3) rmmlﬁ%—am@q&i 90cr@%ﬁ'@<%\zuc;—)rfac5fa> F¥, K2CO0s
FRMUTHEGE, —aRL

4) 90°C, iR EN Mzu TAFERMD, fkdh o, FEOENASN. (HRBRETIR
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HERACRER—RICERTH Y, BBASBH TR, BEOCVPALOFBRELHEEDL
EzbohB)

5) Fﬂf@%@®<bwabi,%C@%Aibﬁtéwm Pizy, THOBE—a B
HROEB DO KA B 5.

6) HHOBE, pH M EOBFRE, HETRENRSETH S,

DI, TEEAZH LWL, EIRERE—OTELLD, BAHRTCEREBRYD, HFHR
B d & ORISR SO L AE AL CEFHRSIEROREEFE - 0T, RROHTERL X
To

X B

1) 4R - MEEERR - El}i:@j’:‘:@:l:ﬁé@ﬂiﬁﬂ%}% AREEIET A =, =0#K, B, 2
161—179 (1964)

) BME RS hE - MENF XU Z0RAICKT Bt DR & AEREEE, ’EA R, 64,
31—48 (1963)

3 IREIEE : HOEREBMEME, 114, BIUR, p. . 196, LR, BEH (1972)

4 HIE—BR, N B - R BREREEOBOBE—FLAM, BRAFEERVENE 23, B (2),
1—18 (1974)

5)  BrRE—BE - BNSET ¢ JbAHTE : AREMLEES KU KBRS (LD RERE, HRMTRE S LURICH T
BUEIREE, WRKSEEARESS 24, BREE 8) 1-13(1975)

6) BHREBERBUIEEEEE, et ank, B

7) Klug, H. P. and Alexander, L. E., “X-ray Diffraction Procedures.” p. 491, Wiley. J., and
Sons, New York (1967)

8) B«BJ-*—— PYEmF, KEPHESE ¢ RSO ALERNE 24, XERAMT, p. 92, FLLM, RET (1968)

9) HFeHE - BIRSEE - KEBTF ¢ MBI, 37, 627—648 (1964)

10) TN e - BB - BIHE% : BAHESFSMTEN IR, No. 71, FEREAZIMH, No. 54 e in=s
p. 9 (1971)

10 FrRE—I - A BA ¢ S (b gk ot A I AUR o (E M B (2D 12), J_H‘_M., 30, 127—129 (1959)
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