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Synthesis of 10 A -Halloysite from Volcanic Glass at Atmospheric Pressure

Hiroshi HIDAKAl) and Katsutoshi Tomrra®

Abstract

A pyroclastic flow deposit was put in a teflon flask with pure water and pH of the solution
was adjusted to 7 by adding NaOH. Reaction was carried out keeping the temperature of the
solution at 70°C under atmospheric pressure. 10 A -halloysite was formed from the pyroclastic
flow deposit after 3 days’ reaction and the amount of 10 A -halloysite increased in proportion to
the increase of reaction time. In this experiment, gibbsite, unidentified fibrous material and a
small amount of opaline silica were formed besides the 10 A -halloysite. The 10 A -halloysite was
formed on the surface of the volcanic glass as a reaction product of the volcanic glass and the
solution.
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%%bﬁwckhmﬁ%%i BAMELLL B> T H AR KRR CTH 0, BIEEE
TR A T A IEBAETR DI EE LD LR L 72 b D TH H. AT KEEGRHEFED
&, 22 TERIBEI VT I SEH LKARY SRERE Y BT 55 ABKEXKE T
HY, FEEREETICBITARBESLEITIC X AHBOBLII B e ENTW S, B &
LCREICHFER, AE, L@EER, REEA, NERHLEYW LT EA, HmICARA, BEEINO
%n,mwﬁmuiofﬂn4%4b,zx7&4b,ﬁﬁU%%b&E?@%Eﬁ&&ﬁi&
LTW5h, RSN 2 BEWREEHEIC L - TKEE - o8, B L, vl L Tl05~
250um \CHEERZ 72 DO HEWE & L CERERICH W, HEWEOXEBIHIZ X
2 ICTHE 2o 70— F ¥ — 2 DA IZD B ORI ERDGEEDNRZOOLNLEDATH S
(Fig. 1). EEBFEMBETICBWTE, KUFT T AOERIZLBORMAHEIFELTWED
3, AL ;5W7x&\@@M@EW FEAERONT, EFHIZFESHTHS (Fig. 2-A).
7, WBOODIZHESINZ1I0A-Na 444 ML, EREHFHEITIEEIZSMA T A AR K
MHERYHIZROON-DTHAE. ZOREOXBEFNEZ Fig. 1 IIR-T.

2. EBRFE

BREBROLM L, HREWHEL.0g &, ik (pH=5.5~5.6) ZKEILF VY 7 AKBKRIZL 5
< pH=7.OC:§ﬁ]¥Lt(ﬁ\ﬁ40ml%T7D/§~<)ifhﬁ~%§0 AN, V—VEy eiGHETHOTREE
*—EIRL, FBABELLZIS, K0T TmE L. —ERFFRID SE7260%, AL ) %S
L, BEZL7-b D% ERETHEMBERSZICHY, BE L5025 L CXHEHrB Ik o7.
XMEITERE L, ) A7 8O DC-8 (Cu xBEMR) % AV, 30KV, 15mA, AF v v AE— NE
51 BEOMESRMCITo 7. EEMETHEMBEL, BARETHE, JISM-25S1 % H /-

I # =X

ANF KRR R ORI T A DB D@ % IS T 57D —EDAREREIT -
72. ZDHRTAT A A b DERHFED O NT-EBROFMB XL OHR %L Table. 1 IIIRL72. £ 72,
OB 2 2 S TH SN AR B L OCHEWE O X R/ % — >~ % Fig. 1 IZRT.
FOBERP OB /85 — ik, B OZEILIZE 72 5T, #910.16 A £4.92ADE— 7 5K T 4.
SHEORGIZBWTI0AMEIC 7O — FA Y =2 (HTRT) A TEX, ZoRBHIZIEFT
Y4+ (GTHRYT) bAEKRKLTWAS. 10.16ADY — 7 (Z10HBDOFIGIZ & » THESNHBD
@ﬁn&—/# Bido XD LRERRCTEX A LHITRD, BRZILIZE b 7% 5 T4.48 A DRI & 3t

RS 5. 30HMORISAERY O X MEHTHAR RO 5N 510,16 AD Y — 7 1%, 200C, 1K
M OMBILERIZ X 5 T7.37A12, =ZF L7 ) a— VLEIZ X 5 T10.65AIZBENL7-. 4.924,
10,16 ADE =23 ZNFNFTH A benaf A MI—FHT 5.

KINA T ZDEAL, RICAERY O EEE Y B FHEMET CEEI 5L, 3 HEOCAERY
@Amﬁﬁxﬁﬁumﬁﬁﬁum~mﬁum@LV%EVhﬁ&%h(mgZED dig DERGTIT 1L
2L DBEEFHSTEBIEHKEINTWS (Fig. 3-Bl, B2). SOHF I ARENBE »FHOB X
—& (1989) D kARME S L CI1dHEA (1991) OXEEBICHLYTLLOTH Y, RFZEICE
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X-ray powder diffraction patterns of the starting sample, synthesized samples
and a natural 10 A -halloysite.
untr.: starting sample, 3days: synthesized sample after 3days’ reaction.
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Fig. 2. Scanning electron micrographs of the starting sample, synthe-
sized 10 A-halloysite and a natural 10 A -halloysite.
A: starting sample, C1: synthesized 10 A -halloysite,
C2: natural 10 A -halloysite.

Table 1. Reaction products of a pyroclastic deposit and the solution

Reaction time (days) Products Final pH
3 H, G, OP, P 6.6
10 H, G, P 6.7
20 H, G, P 7.1
30 H, G, P 7.4

G=Gibbsite, OP=CO0paline silica,
P=Primitive clay precursor, H=10 A -halloysite.



KEETIZBITBKILUFT T ANSDI0A-"T £ ¥4 b DL 49

WK T ORI E DEFE D B L TnsbDEBbns LT THLLENS) 25 &

TREBWEE VW EBELHVWAILIZTAS. —F, 7L—2IK, BROFBELZRTWY
(Fig. 3-C) 2SR &N A . CHIIERBEHZ 2 HEL SV LAK L, MUBUKMEZR LREIC
FWTL A, ZOWEO XHEIEHIIZ4.92 AFHEICEN, F7H94 b -2 L =T 57,
RAMIEATE W OFEREEH T VRS WD EEDLNRE. 72, PETIEH AN A /—1) T
) HDERE SR SN FISEMASI0B 2 225 &, KINF 5 AKE O RAERW > S Al 7%
EIROWE (Fig. 3-Al, A2) A%, T RARYWREOFRED S 13£80.1~ 1 um OMHEIROFRE %R
TWH (Fig. 3-Bl, B2) 2B LTV 200 BEEN L. BRKROWE L, XETTHHT O R
NaAHA M THDI EHRERINA, BHEROWE X, 4EIOMFETIXFEEL R D - 7.
ZOHDOEBEOBBIZE LR >TNOAH A, FORIIEZ 575, FT7HA MOERETHEZ A1
FETHY, TN6DORE, BRBIZEILIEAON o7z T2, KIUA I AKREIIERLENE L v
FE v M, RICEHEOBBIZE b %o THIT 525, KFREI &Ik ) ENBDOOND.

V. ¥&8

AP KRR P ICE TN KINT 7 ZADRALEREZ FMICBE T 5701 —EDERY
Tolz. ZORE, HMEWEEPHEOKEELF M) Y 2KEREZKRET, H70CTMERT 54
BEBRICBWTI0A-NT A4 b, F7HA b, #HEREY (RgfThbhTuniwn) BLIWY
HTDOF)N=1) ) I OERIFED SN, NaAH A M, KRB0 SWhbH T A
KHEITE SN2 ZRAEBRWE DS, MR ZERIRKTF & L TERILLTL A, HEEESY OKE
WHEANDOERICE LTI, £ OW3E2H ) (Brantley et al., 19867 &), ABEEIIFILE
Mg, BafAMRE, BENLRRBOBEE L SICEEY A EEbNTWA, KIFFEIZB W THEE
DO NTBERREDZEE, KINA T ADOBEDEY, DF ) H T ZOHEHNE L TV 50T
WHMPEN) T ER, HTAREEVERGDBER LR T VEA + v OBELR EIGERLTWA
bOLIETEINS.

INFE CTHEULIER OERE L TERT AHL8M, 5o oA 44 o RbicB L i, 95
o OERBS 2 ECHMEIPS T 72y, A ETTTA M L2 RTERTHHDE LTHEH
ﬁﬁbﬂf%t.L#L,é@@%&%%G%#Tuﬁwfu,wAwﬂ4%4bu,—%K
AP SER L7 EB bbb D (Fig. 3-A3) 2SR 672785, 1TE AL, AL
ARKMEDO RERYE D S LTWw5h, White (1983) 3459 2 g %E®%X%pmo~
6.0 (25C) DKBEBHSPCHEML, REO_KRERWEF D Na, K, Al, Si D534i% HF HEE
&5 THZEL, ZREBWIIFEELTAL SinbRbBTHAZ EXHLNILT. if_
A (1982) 722 EDKINA T ADOKFNIETHHEICE DL, TIORT LD % H0 H5FIC
% SiO, T AHE & DY) I

=Si—0—Si=+H,0 = =Si—OH+O0H—Si=
PAThNTEBY, o TTREBDEFT D SiO, DIUHEMAEEIL, bLdLREHMOMFEEL R
7z tcb\?]*}l’l‘%l_i DY, BIZIALDEATZIREETH S LR IS, —F, Tazaki et al.

(1989) X, B/ HREEFHEMBOBEIIBWTH I A 24548H#:E (domain structure) E’ﬁﬁub
L, %ﬂkﬁ_lﬂ L7 T AMEED NRY 77 4 9 7 AL & B R AR O T e % 7RI
fw%.éﬂwﬁmiﬁmﬁwfnm4#4bu,kMﬁﬁx@:kiﬁ%E¢®mth
SiOy MHE KM E R Si—0—Al 2 LWL bR 2T 4 v 7 B LI o TEKLAZE W) &
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Fig. 3. Scanning electron micrpgraphs of some reaction products.
A1l: small spherical materials observed on the surface of the
volcanic glass. A2: small spherical materials,

A3: 10 A -halloysite produced from solution, Bl: fibrous
material, B2: fibrous material, C: flaky material.
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ENEZONS, 7, ABICEoTELNINTAH A R, AT KBGHERERY O 8RO EAL
PERICE s THEBRLTWAE N NT A A+ (Fig. 2-Cl, C2) *EFIEME T CHELTA L &,
R, WREE LIERIHLLTEBY, BRBRIZBWTY, T REBRY S/ T A4 bossiit
LTCWBIREMED S 5.

S8, RFFRIZBWTHEIT bR 0 o 72RO S OFE b & T, RAERWE H
LDONTAHA FOERED A = XL E R 27-012, S5 REETFHEBEBESCEF DG
% (ESCA) ZHEwHWEEMARMZEZ4T) & &b, BROBALERIZL o TER L TV 510
A-NOAH A FEeDIBEIT> TV RLENDH .
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AL HED DI H 72 > TRIBERFORES L EHI, \WARZHEILE L OB ITEH)F
WA CBE R THW 2 72, RBHRIUZH 72 ) TR 7 3 v 7 A ORGT T —
RICIIKREBHEFIC R 572, CHOEDHAITESCEHOBE LR T L L LB, FERFI—KOIE
ReBINT5.
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