ek e 36 1 135~147 (1974)

Efo kUt IcBEd 3019 (8 1)

LA IR O KK E o G -1 Gyt

X % oW oz
(e ek A )
W48 EI1 A 6 | SH

Studies on Volcanogenous Soil of Unzen Volcano (Part 1)

Clay minerals of volcanic ash soils in the east northern district of Unzen volcano

Tsunayuki Yano

I\C(u\cd Now,mbm 6, 1973

Summary

This paper deals with clay minerals of Unzen Volcanic ash soils which distribute in
the east northern part of Shimabara Peninsula, Nagasaki Prefecture.

The chief clay mineral in the clay fraction (<<2 p) of the soils was Allophane, but many
kinds of crystalline clay minerals were recognized relatively in large amount when com-
pared with their kinds and amount in clay fraction of common volcanic ash soil.  These
crystalline clay minerals were Kaolinite and Vermiculite (Al-Vermiculite) and both were
found in almost same amount. Other clay minerals included were Chlorite, Gibbsite,
Illite and Imogolite. Imogolite was detected in the soils which contained relatively a
little humus. ‘

Dominant primary minerals found in the clay fraction (<2 ) were Cristobalite and
Quartz, and Feldspars was also detected a little.

The average weight loss of clay with alkali treatments (d(,fermtmn followed by 29,
Na,COj and 0.5 N NaOH treatments) was 609%, of the total.
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T L7z, Chlorite (002) & Metahalloysite (001) & @ X 5iid Slow Scanning ¥ T % » 2.
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Aburabori Horloka Hananosakl
Layer Color Humus
1 10YR2/1 very much ! 18 o 2¥RI/Z moderate L 7.5YR3/4  moderate
2 7.5YR4/4 a little &7m
44 2 5YR1/2 much
55 3 5YR2/2 moderate 69
2 N 10YR1/1 very much \\\\\
o5 AN o 13 7 sYRA/G @ litele P o 5YR&/8 moderate
3 7.5YR3/4 moderate 3 % |7.5YR3/2 a little & 5YR2/3 nuch
120
125 \\.\\\ 169 1
445 10YR3/25 much ¢ \\\\ sva2/2 moderate %, | % 7.5YR4/3 moderate
170
5 10YR3/2 moderate ' 6 7.5YR2/2 nuch
200 7 7.5YR5/6 a little 270
6 10YRS5/3 a little P 7. 5%R4/6 a little
Sca level 350
210m 210m 837:7 7.5YR5/6  absent
¥ s Kashinomi Layer 9 SYR5/6 absent
BY:Black~Dark brown color 10450 5YR55/8 absent
1189 SYRS/8  absent
517
12 7,5YR6/8 absent

Fig. 1 Soil profiles.



138 AR B S

136 5 (1974)

Table 1. Description of soil profiles.

Sampling site | Layh I()ce%h Description
1 0— 55 | WLt BoEwLhEwi
2 55— 85 | MMOMHLTHEA R, BIEE D HEESPPRE W
3 85—125 | MMM THTALZ &%, RIRL, CEMOM, b, PEEEUHL
Wt %
Aburabori 4 125—145 | WEBETHERIICYS &, emdl, Yefgody, b, LG
LEEOKRE W D LOYN
5 145200 j‘ii%&a o CIRUT R R i AL, oM, b, PR E S
&
6 200— R EOTIRIEIRA L%, B, K RBICEA LI %
i
1 0— 14 | BMEETEMICES BoRdbhinil
2 14— 45 | WETHME &%, LEEWNE L, BoRw bhivll
3 45— 74 | RGO THEHIZ L E A, RO L vk
Morioka 4 74~ 90 W%&Tﬂm&?#,%ﬂm Wi, b, PERE S
5 90145 | WEMY AT T T, CRIL, RO AL A0 bR
%bm&wkﬂﬁ Lo g
6 145176 | ARG CHANTE A, kgl kfrosh, iR S
7 176~ WIS TR A 7 {, BB B WIE & I
1 0~ 47 | WO @ TRAE & &, RIEAL, RAOML, DR L
At HI
2 47— 69 | MW OCIBRIE o &t
3 69118 | MO T EEHL, LEEO/IES VW
4 118--160 wwmﬂawmcm&,*mm,mm@m-mm%ﬁﬁm
5 160--205 | HETHR T R, BMOEH, HEREEL LWL
DKER S #L@iu
Hananosaki 6 205--270 | MG THRICE S, AL, Eaodm, A, PR LN
7 270~-350 | TSR DR L, TR AN
8 350--375 | WIRMTIERIAS % £, b, Jqk, REAom, A it
il
9 375450 | G TR, Bown L wil
10 450—480 | REOCIEHIDSE {, BVIRA, 220 v L UPBBOF 7
4 PHEDLNLM
11 480517 | HWHT 2
12 517~ T ”
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KK L o R L o i, KR ARAL LT Allophane %/ L, T Halloysite T
o Tn End BILRFIMER, 5 HD LT | ey 6110800 bl K Ao
B S i Rk e etk 1e 5 A L LT, % Allophane & Halloysite 7056 % % &<
WL i, T kL IR Vermiculite JyE I 2 MUCHIBL L 72 14A SEMASEEE T
CEFEML TS, BB ol JEHEE o ALK d o S B PR 8k 13 Kaoline
BT T, 20 1M TH D EBRTnD

F2RITRLTWAD LD, Mo BEEA 4 HIER L MIE2 © 18 o Vermiculite & 081 ¢ 1
# @ Kaolinite ¢, itz Ilite, Chlorite, Gibbsite, Imogolite 234 & L Tw»7c. Vermiculite &
Kaolinite 3 @S 1, 1, 2, 3RO LBERS L, 84, SHMOTHMTRL hd - 7.
Montmorillonite [Z# b b ki - 7.

W2 1o X il Tad b

Vermiculite (& K-clay o o X @i, A% 10A ov— 72 2544, oK
Tl MA v =y 2R L, BRFOMMRER ERT 5o TR MA 0o e—y 18D L,

14.2 A

P
Mo
i
o

30 25 20 15 10 53
26(Cu Ka)
Fig. 2 X-ray diffraction patterns of <2y K-clay prepared
from the first layer of Aburabori soil.
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550°C JIAMLENC & 2 X I Tk, 14A o Chlorite %% L T 10A BT L, 10A ov—
DY R 5T, COT L, MEHOBEINICS -7 Al ¥ HO 07 1A ov—7 %
RLTn 0N, ML E Y HO 2B v ilx it 108 KL, b b -7 10An e —
JHEWR LI DO EELZ LIS, Lidi-T, Vermiculite {2 Al-Vermiculite & %2 %,

W3 AR 2 Mok 0w T, Hydrazine LB %247 7% » 7o X BT -cH 5% .

o
14.2A

K- clay
air dry

Hydrazine
treatment

15 10 5 3
2@(CuKa)

Fig. 3 X-ray diffraction patterns for the<:2p K-clay prepared from the
sccond layer of Aburabori soil showing effect of hydrazine
treatment. The under pattern indicates the changes in the
relative intensity of the diffraction peak at 7 A and 10 A in the
hydrazine intercalation procedure.

H b @ J7 k¢ Hydrazine MLER %17 % - 7=,

TR O X SIEFIR TR 7A Ol ¥ — 7 25 LT b 0o #, Hydrazine MEc & b 7A o
E— 7 B4 L 10A 0 €~ 7 23k L. = nid Hydrazine MBI X b 8 i Hydrazine #5A
b, 10A W L8R Ch b, ZhITL Y, Wb s Kaolinite B4 ENTnd &EEL D,

AT MBS 3o X BEFETSH 5,
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14.0A

K-clay
air dry

105°C

30 25 20 15 10 5 3
20 (CuKa)
Fig. 4+ Neray diflractiin patterns ol «<2p K-clay prepared
from the third layer of Aburabori soil.

COMTIMEWOBA, 14A Oiine -7 & 8.4A DivE— 7 REL LA, Rkt 105
Cl#h+ 5 & 14A e — 2 B L, 19.6A oL — 7 BRHLND LI Wk -7, HFEE
12 550°C 1o LT X B #477% 5 & 19.6A v — 2 BARiikliz. tnbo LR
Imogolite ® X HREMF O 4E 29 L —% 5. Licdi- T, Imogolite BHENTWH I LHE
WhHLDLTH b,

B b O — IR EEMIC I s 72 b % { @ Cristobalite 3+ & UF Quartz 7375 £ 41T e s, Feldspars
AT G S LT Wi ied & %\, Cristobalite & Quartz 2551, 2 ICZ -1,

SR S PER L gE o L ki, I & BRI Vermiculite & Kaolinite <, Wi itititiciz
LAFRILTHY, FicaEnTni, fiuc Uite, Chlorite, Gibbsite #3& % 11, Imogolite I
W5 o A3 b N, Vermiculite [ Al-Vermiculite Td - 7c.

PR &M E DML i LT A Dk, RGOS RE D - foht, MBI
bk -7,

—IREEWIE Quartz 25k 2, W\~ T Cristobalite ¢, Feldspars 254> {Ti i bR iciTd
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Table 2. Mineralogical composition of <2 p clay fractions.

Soil Layer H.H M. Kt Mt Vt It Ch Gb Im Cb Qz Fd

1 4 - + + H -+ + -+ - HE + =+

2 -k L A | S -+ + - H +

Abuabori 3 &~ & W+ o+ H M+ E
A

3 &+ - -+ + T+ -+ - & -+ + + -

Lo— = W - W = k- W+
. L

B3 4+ - W - W M H - H R -

Morioka 4 - - W & Hook &+ +  H -
T | A | o S o L N c o

6 + - + M & = H B

7 b - - 1S SRS S F H -

1 . - - - ES b Ho - } + -+

2 - - -+ & + ot - + | + H -+

3 4 - H + H b +H H + H -

4 + - o+ W W - I o +

5 + S {H + b + o H H F
T e
7 + -+ T+ k + 4 -+ + - +H + -+

8 =+ - - + -+ - -+ + + - +H “+

5 ihi S S S | S | I | N - + #Ho o+

10 - - -+ - -+ + -+ -} + -+ -+ -

11 - - “+ = “+ + + + + + -+ +

H. H.: Hydrated halloysite M. H.: Metahalloysite Kt: Kaolinite Mt: Montmorillonite Vt: Ver-
miculite It: Ilite Ch: Chlorite Gb: Gibbsite Im: Imogolite Cb: Cristobalite Qz: Quartz Fd:
Feldspars

— absent J- questionable -+ alitle +4 moderate } much

kW,

DR s O Fl SR LR, W L DM T R E TR X OSBRI & Bk IC Vermiculite,
Kaolinite #s:46T, %3, 4, 5, 6ICE {#w b iz, iz Chlorite, Illite, Gibbsite, Imogolite
BEFN Tz, Imogolite X552, 3, SIFITMAITH L L Nz, i 4 12 1E Hydrated Halloysite,
5 7 it Metahalloysite B3 1280 & #17-

BTREUT TR, WOMER TR MR Lo O &MY % o 7o, 89 I s Sk Lk
Sy o ERAL {, & i€ Hydrated Halloysite 4o J#IZ b X TIRH I E I - fo. THITDN
T, MBI LA TREWAE, #%i45 X 5 12 Allophane G DIER KD R L, Tah ) E
WL BEMBREDNDE AT &R EDL, RIEOMBELIRA Lo TR Enh B bR,

— R Quartz 230 H £ {, IR\ C Cristobalite ¢, Feldspars #5484 123 & #1172, Quartz
3 & UF Cristobalite 13 E¥SFHZE {, FEIZD % - 72,

YboZ birh, BAKIRASE ORS00 SN b X Caia$ L, Licl 13
®Kaolinite &2 : 18 @ Vermiculite IR T, MMBEGINTHWLZ ETHHY . F fe—Ik
SR O 511 Cristobalite 3 & 08 Quartz 25 LISIEIZE &, FMMICA % ¢ &% N, Feldspars 2
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ERITHELENLRBOLNL T ETH D,
B. FROMEBIRZ ~ 5 b IL 3R
85 R MR 3 OO N T, R A 7 s VTR AT S o R TS B

OH OH(H.0) COO~ Si-O-(Al) Al-0O

—wwe doferrated | '/
\,.»‘ i
wemmemn O BN NaOH soluble 1070 S
— e o W insiuble 90
1 1 1 1 A 1 L s 3 i3 2, 1 1. X 1 'Y

Wave number (cm™)

Fig. 5 Infra-red spectra of 0.5 N NaOH soluble fraction. Difference spectra
between deferrated treatment insoluble fraction and the residue
remaining after 0.5 N NaOH treatment of <2y fraction prepared
from the third layer of Aburabori soil.
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~1700, 3300HHED 3 7 FTICIRIE WA 5 & & 2és L, JEE800~1225 0 IR IH: 25 Allo-
phane MB O 3 0T, o ZHBTEFKICL ZBPHFETE S LBTwD, T, fho@E>™
24,28 47 3 Allophane @ 4581 #8800 ~1200 /TG L WIRINAR B HE 5 2 LK E L Tw 5,

HIREE 3 Mok L bR LY E RER OB L, R L % By k% 0.5N NaOH
MBI X A ARIERES L0~y P vdhbDb, 0.6N NaOH K & HIEMEHS DA<= AT,
5800 ~12004T 4> 1 T Si-O-Al Mg R B S8 ITIRIE WIBIGHE B H b B T L b, Allophane
HEENTHhDERLLD, ThEARS AT, EEMOLINV L ORITMABRD LN, T
NRHHELS OF ) Imogolite EHZ LIS,

BROWE 9 BORLIT D CIRABIRIN A <= 7 b V3T 24T % - 7o HTid, Allophane 438
WhILhd o cdt, MO TIHIE LA E Allophane 2530 b iz,

C. TERNW

456 K R A o RS R TH 5.
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g27°C cher

|
324°C
834

2

3

4
5

143~
152

Fig. 6 Differential thermal curves of <2y Mg-clay prepared
from Aburabori soil.

WINOFOREBIHIT S 140~150°C 1T, H Lwlshe — 2 & 850°C Wittty — 7
b b, Allophane OS2 %R L7z, 320°C MHEIC R & ich i » T, Gibbsited 5
WIRE e — 7 250 b, 723, 5IE ORI T425° CHEEIZ, P IRIE IR A3 Wb
bz, T hid Imogalite?® L322 Lz,

HME L VCROBORERSHTY, WROLE LR UREO M L83 b hizd, Gib-
bsite I & D BIGICRLLE D - 7z, ISR L D322 v Kaolinite 2538 & vz,

D. BFEMSCEIEE

F7HEIMRE 3o <0.5¢ O OB TFHMMEETH B,

Y AROWER B D LN T XA, RGBS, RN A =27 v O
MR LDbETELET B L, WHHIT Imogolite TH % . Imogolite |3 EHEG 5L @ HBHYD % \»
T, BRWEREE, BN T LTI bR,

B 7iuhyBICk3BEIREE

FBIRBHLTONTHETBMO T D VMBI X AAMEEE LR L0 TH .

Tov7 Y ALENT & D IR R R O WE L, Ao EEES % 50 AR RS D kT,
WELE gL E LN,

BRI & 2B S b b, W ek, MkER{Lgk— o Allophane, 7 v 3 #1T
HMAT L0, 13~29%ThE V£, LIRS d -7z,
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Fig. 7 Electron micrograph of <0..')/.[ clay fraction prepared
from the third layer of Aburabori soil.

Table 3. The weight losses with alkali treatments of the <2 p clay fractions. Weight losses
indicate the content of extractable matter with alkali treatments as %, weight of
original clays. 3%: deferrated treatment 33%: 29, Na,CO, treatment of residues
remaining after deferrated treatment 3¢3¢3€¢: 0.5 N NaOH treatment of residues remain-
ing after deferrated and 2%, Na,COy; treatments 3 %% difference between original
clays and total weight losses.

@ Def o Deferration
b e eferration p g -+ s
Soil Layer Deferra- %ﬁ/}:ﬁNancog Sy 8'<5 N\< 2% NayCO, /I<ns<o/]/:5)<lc
tion (V“ 2%, Na,CO, NaOH . -+ o
% o % % 05N
NaOH 9,
1 24 18 42 23 65 35
2 29 22 51 16 67 33
Aburabori 3 15 13 28 41 69 31
4 21 14 35 32 67 33
5 23 20 43 27 70 30
1 17 13 30 25 55 45
2 15 14 29 20 49 51
3 16 13 29 27 56 44
Morioka 4 15 19 34 25 59 41
5 13 16 29 28 57 43
6 16 12 28 29 57 43
7 16 8 24 25 49 51
1 16 5 21 27 48 52
2 15 15 30 28 58 42
3 19 12 31 29 60 40
4 18 11 29 28 57 43
5 22 10 32 31 63 37
Hananosaki 6 14 15 29 18 47 53
7 18 7 25 24 49 51
8 21 14 35 40 75 25
9 14 6 20 28 48 52
10 17 19 36 39 75 25

11 20 19 39 43 82 18
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U ?%t/)ﬂmb’om % Na,CO, LI‘!‘ AT TG O, 5 Allophane &
B ONDLH, HMOW 7hY,, FAO WL, 7, OMMI0% L, P L, d10~22% T 4 F
Yi14% T az -7z,

ST d VBT X AR b, Bugk L, 2% Na,CO, MLHl % L U8 0.5N NaOH ML A
1T & B ,wmw&mw,mm&muw~»;+,wm,AMMmewmm,mmw
Mlm%@wﬁmm%ﬁﬁhfw&&%k%ﬂ&#,3mﬁwﬁwmﬂmom1@thme
HAT~82% T, FHMICHI A Z » 7o, L L, ShoWofs, 10, 11MR75, 75, 82% T %
o to. TAUEW2, 3R THH L LS, MMTER LY E A %, e VRENT X
LABMHORL D HENT EhOMBTDH S, T o0 ) BRI R B Wl oW T ETT
Biipcd 528, l- M\’ak B4 2 & OO L m%@l RN RE LD THE WD e L Tnsb

Tov g Y ALENT L B REME, P L Td0%TH - .

1 ®

LA YIS M AT A A9 B KON LS O Bk SR O T L e

1. kiR o fi4% Allophane ¢ % - 72.

2. HOAVEERS LS b KOl KB T E il K OB {, BaRLeR L 18
@ Kaolinte &2 : 18 @ Vermiculite ¢, filis4 13 B HEFE A % 41, Vermiculite {3 Al-Vermiculite
TdH -1z, {1z Chlorite, Illite, Gibbsite J» & O Imogolltc T EMH LT,

3. Imogolite WEBM G L0 WKW o -AEC, AHW 2B, Bcalod s b ied
FNTnT.

4. Ko et Cristobalite & Quartz #5% £, Feldspars [ZJE# 1P %0 - 7.

5. Ml owTorovh psl (BB, e 2 % Na,CO, 3 & U8 0.5N NaOHT

UL A 1T & DS R, P60 RIE T H - fo.

) (33

AUROBRITID /Y, MR O F W TREEZ « FHOEL B O TS Mn, &
%7‘: - T, Bl R & “‘M\..xk ‘i‘lﬁw@w/f\ll'%)\fé:k(/) TR o fo. F T A A T R A
((Fri/t\m[ Vji&y)&*‘y)hfuqf ‘U})lvf’ 3 ’Bﬁ'” “}Y)I 1707’:- IILJLVC-IIQ:,'"V‘)&'; >
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