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e -

1;/

ALE"

Takeshi YAMADA and Yukinori MATSUKURA

I RL®IC

BERALICET 5RFFEE, BRAb AR & ENERD
ME» 5% O FEFEAERONTEY, 16
OFEL L, BRSPS RHICDERL 7O LA
DOEDTHAHIZ EHH > TE7 (Hl2iXEvans,
1970; Goudie, 1985; Goudie and Vile, 1997) . L%
L, HOBEOEHEN E FNENOEOMIENIZE
EFNHHrT L ENs, BHEELAOXAH=ZZXAICHE
L CRABRZEANS. £ T O, EHEE
{EDERR R X=X L EFWSTHEHTEHED
iz, mi (IUH - 28, 2000) TEREKE (K
B8) FHWT, SEOEOHBMBRICE L g
THHAZVEIOEEDRT EV ), ROEHMAESE
B2 52 CERNEREITY, TO/REHELL.
AEiE, HROFEHIHAH TEY o ffdnt 5z
BPEBRToZDT, FOHRTHETS.

Il 2R

1. RBRICER L ERCERR

EBRICIE, BIRERL L) CBIKE (KER) %
v, ToER1E, ZRECEAREED 15
gfiem?, RIBREEAHT224 %, —@hEMIMED 161

kgflem? LWV IIPEE DL o TV A

F7:, SRIOEBRTHEA LR OBERIZNaSO,,
MgSO4, CaSOs D 3FEHTH D, FNHIETT
20CIEBITAfaMERE Lz, T4bb, BEEK
100 cm3iZNa2S04i316.0g, MgS04i325.5g, CaSO4
3021gEMREB72bDTHE. o DEMREIL
FEESROHEEBEIC L. 72, REBoDIC
FRAKICE B2ERD HbETITo 7.

2. EBTHE

FEEILLT O L 9 RFIETITHOARI.

(D#HES5 x 5 cm, B & 15 emlIER L &Ik E DRE
4 DER L7z,

QFRALLZ v/ 742 (11x 13 x 5 cmd) (2
FRENDOERE 250 cm?® E XA, BEBROEDR
525 x 5 emDR &R, £ZIC @E}(E@uﬁq’i’li
HIAATIL T, REOTES emidHISHEBIZIR
;5&L(7&b%%%fﬁ&ttﬁm@ﬁ%0§
RL%EDS) , 20CHENTIOHBEWVTEW.
B)VFDk, 50CHF —7 i1y AEANRT (¥
DAHZVTHRIBLEYS ; 72 LIBERAH) , &
HOBBECEONH OMT 4+ BE L2205, 4505
XCBEEBELTo7. o, BROSSEREFT
B-OI1H T ICERBA T WA L. L

* B KRFRFEREMREN R R
** HEREER



B 1

BHEBERIEAZBEL THALLFBIUEREL
W) Z eI s, ERFICERHKBERIOHEL
TEERIL, X#EHT (XRD) Sricfit L7z,

WERBBE DB LB 2 BB S 5729, 50C
T98%RH (MAHEEE) (CREE L -EiRIEESC5H
AN, ZOFNETIE

PN,

a1 d

DHFENEIT o TV e\,

RO L ERADOBIEDRT
LOBENL, TRENEBIC NaS0,, MgS0,, CaSO, % FHV:7-EE. £ 1 5EE20 CTIOHMIKE L%, 25181, 50
CoXx iy MBWCI2HE, 35IBIdZMD328H, 4F/BE50 C, 98 % RH 1K LCERMOIEFBE L BT

3. ERER  HROKT
ERFBREIN I LD TRLE. HDLERITHE
e L TNasSOsx iz —XThHY, PEIid
MgSOs, FEIECaSOsN s — A ZRL TV 5.

B L L TNasSOsx [V 7z — A TOREIZ LT
DEHIFELOLEND, 20CTI0ARIKE L7z &



NazSO4 i 630 86.9
MeSO« [ 265 BB
CaSO0q4 1520 h 3.2
HEAK F 40 0
0 500 1000 1500 2000 O 25 50 75 100

a HEAERE (cmd)

b BRI ATIEDORE ()

H2. HEARBELERIIERTEORE

T, BAABOTEREIIEDLS AT L7245,
ERICHELZEHREIR O o7 FEWT0TIC
12 FE L7255, 20 C T L TwWi-&%

(REOTHEM) TELREHIE CHINE LD,

2HZIIEFOEFAEIEL, £0LEICE THKR
DBENFA-7:. WOKRBIEREREIFVAEL
THHLTED, BERELITHERATLEHE
EThol:. WEhETHLERDOHEHREIEXL T,
ZFhLN TS TEREEF RO RIfELTLE-
VAR

MgSO4Ti320°CTI0H MIfE L7z & &, Na2S04
D —ALFBRIC, SR TIICH S B/KITIE»H
HLZD, BRICBRREZALN o7 v
T50CIZ12H B Lo & &, BEEECHH LT
WREORERIZIZE AL EDo TV RWA, AT
BABAILILOTWA, 2ABRICIIBERATHIES
WKERLEIRICZ D, SBOEGOVDOFHIET
BN AT HEBRETILL, ZOBEDOAST:
BSEFTERRAPREL, RFEMWIETESHL
Uh o7k o 7.

CaSOD T —ATIRUTDL ) 2 Z EEESH
7-. 20CT10HFIINE L7-35&1, BEREmEICER
BEAEWE LD o7. Z0%50CIZ12H MINE
LA, dBoilidRomsns 25 Lk
IO AR O N, & ITHRE TR

DFHHT —FIRDT A & LTHH L, 2O
EBYFZFD%, DT TIEDDHHIRIEDY EAToT
Wwoi 50C, 98%RHICKE LIExBRELII &L
7o, EEWEBRETET, AHTHOERMICIIE
FRELTVWALEIA Do/, LHELERAICIZ
Fo BEERON o7,

INLDEEFAVIERE BT A70ICFERL
B ERWES— AT}, BARICABRPHIEIT
ERADN Lo,

4, HHL/-IR

50CICBVTHEADYLHE LIIEOXRDIH &
1T o 7. Na2SO04 T i3 thenardite (Na2S04) ,
MgSO0s T i hexahydrite (MgSOs - 6H20) &
epsomite (MgSOs4 - TH20) »'RIE &7z, CaSOs4
DGEIRNELIEN R o/ DTHWTE L ho
7.

5. XRBHJUTEBRRICHR S hIEORE
50 COEBRIZEH L - BB ROEREORHRE
M2allmlL7:. 17 AMOBEERZEIEREKT
940 cm3 Tdh o7z, HEOBEEDF TiZCaS04%71,520
cm3 D%, DWW TNa2S047%'630 cm3, MgSO4
b A% <265 cmd ThHo7e.
BROERIC L o> TEOM S E AR ICER



R1. EOBIENONE (£i2dh 513 EHBIENHHE)

Pedro Kwaad  Goudie et al  Goudie Goudie  Goudie This Study
(1957) (1970) (1970) (1974) (1974)  (1986)
NaNO, Na,S0, Na,SO, Na,SO, Na,SO, Na,CO; Na,SO,
Na,S0, Na,CO, MgSO, MgSO, Na,CO;  MgSO, MgSO,
Mg(NO3);  MgSO, CaCl, CaCl, NaNO;  Na,SO,  CaSO,
K,SO, NaCl Na,CO; Na,CO; CaCl, NaCl
KNO, CaSO, NaCl NaNO, MgSO, NaNO;
Na,CO; NaCl CaSO,
K,CO,
MgSO,
CaSO,
Ca(NO,),

AEBROERLSNL, Coudie and Vile (1997) DTable 4.9. 12k 5.

SN EZDHE, ZOERFEE®D LI, BRAE

R SNIEDOBEHEPORO LI ENTES.

ZOMERX2bIIR L7z, NasSOs & MgSOul Bt
PREVWIEERMLTENZENG69 g, 538 g &
KEL2BD, CaSOUTBEMEI/NS W, &R
ENKEIVIZO 2200 T, #iishiEokEalR
32g LmLALw,

I EFRELUTEED

GAODWEDOREIX, HEBRENICIABOER
REBROBTHEINGS, ErhRE (BF) s+
Hl, LHBBEORENEEHICLS, (M1045IH
DEELE) . 4F12NazS04°MgSO4DBFMIZIE L
7TERE2r ARG T OERKIC, ABOTHLIZA
IZAHIZEANEL S &) RIS BIE S h7:. CaS04
TIRABOTHTOT I LRI DH o725, HBK
TRELEB AN ehol. TDEHC, SRIDEER
o YIRERILS ER ZHIET SN0/ NI &Y
RIS,

AREBRKERT D LT, BROERIC L 2 5RAWE
DREICHET S, TabbBIENOIEMFT%T5
&, NaxSO4 HH b K E{, MgSOs, CaSOsDJIE
NS BroTWE, ZOEREREOMESSI L
REBELAOPKR1ITHS (R1DEOHEH LIS

BHELERTEILIC L 2 RIBEE % L & IFHES
N72bDTHB) . EROFEEFITIE, HE—Goudie
(1986) |2 B \» T ix MgS04 > NasS04 > CaS04 &
Na2SOs & ) MgSO4DHIEHN N KEVE TN TV
A, TNLIOIFFESI (Pedro, 1957; Kwaad, 1970;
Goudie et al., 1970; Goudie, 1994) Tix, 3T
Na2S04>MgS04>CaS04k %2 o T 5., Lizdo
THEMRDKER S ERDMAMER L THL TS
Eille B,

REBRTHWIELAOBIENICOWTATD,
Klxkhdbl, 72& 21ENaNOs, NaCl 7z & OHE
NOMBMIIHEBE L > TELELR>TVAE L) T
bHh. ZOL)IEOBEN O ATFFREICL -
TERLEDIFERIIEZWCHDDEL S 2. fitk, EH
BAL DB, (DEOKELES, @IEDKFIC
L AWIES, QEDBICE BES, RETRET
HEEZOLNTBY, TRONFERDOEMARETE
BEB50058 %070, HH0IidER o0 HHEC
HERDBE-oTERTALD, EBRICLIYVFELETD
BENP—E T AV LICLEDTR AV r L E
Abha, EZAT, H1IRLIZEADOBIERE
ER2 ISR LIEDRE L IZ LI V—FERLTA,
ThbbHE ENEDHRENE 2 NaeSOs R
MgSOs TR E N K & <, MoftiGELF P W
CaSO4sDBIEFERE IL/NE Vv, L) RERIREO LN



%, {toT, BREOMIENOIE 2 556101,
Fko 3WEOBIEN DI, EOMGEICRET
LEMBLEE L 2T ELS 2R LS 5.

51X

WE @ - RAAE (2000)  BKEOEEEL
B4 2 —EER. REKFREBREMREL
5 —#i5, no. 1, 27-34.

Evans, L. S. (1970): Salt crystallization and rock
weathering: a  review. Revue de
Geomorphologie Dynamique, 19, 1563-177.

Goudie, A. S. (1974): Further experimental
investigation of rock weathering by salt and
other mechanical processes. Zeitschrift fiir
Geomorphologie, N. F., Suppl,, 21, 1-12.

Goudie, A. S. (1985): Salt Weatering. Research
Paper, School of Geography. University of
Oxford, 33, 31p.

Goudie, A. S. (1986): Laboratory simulation of

‘the wick effect’ in salt weathering of rock.
FEarth Surface Processes and Landforms, 11,
275-285.

Goudie, A. S., Cooke, R. U. and Evans, 1. S.
(1970): Experimental investigation of rock
weathering by salts. Area, 4, 42-48.

Goudie, A. S. and Viles, H. A. (1997): Salt
Weathering Hazards,. John Wiley and Sons.
Chichester, 241p.

Kwaad, F. J. M. (1970): Experiments on the
disintegration of ‘granite by salt action.
University Amsterdam Fysisch Geografisch
en Bodemkundig Laboratorium Publicatie,
16, 67-80.

Pedro, G. (1957):
desagregation du granite et de la lava de

Mechanisme de la
Volvic, sous Linfluence des sels de
cristallisation. Comptes Rendu Academie
des Sciences, Paris, 245, 333-335.





