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X-ray line profile of interstratified chlorite/saponite

Takashi WATANABE

Abstract

The relation between the x-ray line profile and the nature of interstratification -
in interstratified chlorite/saponite has been investigated. The line profiles are calculated
by electric computer based on the theory of KAKINOKI and KoMURA (1952). The calcula-
tion is made by taking into account the effect of the number of component layers and

the breadth of slits of diffractometer.

The structure models of interstratified chlorite/saponite used for calculation be-
long to a system of two component layers (chlorite and saponite layers) and Reichweite
S=1 and part into two types of interstratification:

(1) Re-type: there are no pairs of chlorite layer-chlorite layer (CC) and/or

saponite layer-saponite layer (SS)

(2) Ra-type: there are all sorts of pairs (CC, CS, SC, SS)

By comparison of calculated profiles of the two types, it is concluded that some
peaks present in the patterns of Re-type are not recognized in those of Ra-type.
Therefore, these peaks could be an indicater of the type of interstratification.
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Table 1. Number of component layers

and its distribution.

Ni P(ND)
20 0.199
19, 21 0.1760
18, 22 0.1210
17, 23 0. 0648
16, 24 0.0270
15, 25 0. 0088
14, 26 0. 0022
13, 27 0. 0004
12, 28 0.0001
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Table 2. Structural data of cémponent layers.
Chlorite Ethylene glycolaﬁted Glycerolated ]
saponite (16.9A) saponite (17.78A)

Atom VA B Atom VA B Atom Z B
3Mg 1. 000 1.00 3Mg 1. 000 1.00 3Mg 1.000  1.00
40, 20H 0.928 1.00 40,20H 0.937 . 1.00 40,20H 0.941 1.00
4Si 0. 808 1.00 481 0.841  1.00 4Si 0. 848 1.00
60 0.767  1.00 60 0.806 1.00 60 0.815 "1.00
60H 0.567  1.00 1.7CH,0H 0.638 11.00 0.75C;H;0;  0.637 11.00
6Mg 0. 500 1.00 1. 7CH,0OH 0.582 11.00 0.75CsHgO; = 0.592 11.00
60H 0.433  1.00 1.2H,0 0.532  11.00 0.25Mg 0. 500 1.00
60 0.233 1.00 1.2H,0 0.470 11.00 0.75C;HgO;  0.408 11.00
4Si 0.192  1.00 1. 7CH,0H 0.418 11.00 0.75C;H;0; 0.363 11.00
40,20H 0.072  1.00 1.7CH,0H 0.362 11.00 60 0.185  1.00
3Mg 0. 000 1.00 60 0.196  1.00 4Si 0.152  1.00

4Si 0.159  1.00 40,20H 0.059  1.00
40,20H 0.063  1.00 3Mg 0. 000 1.00
3Mg 0.000 1.00
B. EFIDOEH £ 3X BRBEEBBEORIBOFEEMRELNO
ABFE I 4 DEI4 @ chlorite g & saponite B g
b6 7 % Reichweite S=1 (A B (KAKINOKI Table 3. The probability of fin.ding the_ COl’fl-
ponent layer and pair fraction in
and KoMUR4, 1952) ,' EHREL LR, ZO5BE, the interstratified structure.
D& 5 LHELERHOBERIBRDOLN S,
Index No. Wc Ws CC CS+SC SS

We+Ws=1

Pcc+Pcs=1 Re 1 0.8 0.2 0.6 0.4 0.0 v

roovo ez o

e X R X . R

WePes=WiPso Re 4 0.4 0.6 0.0 08 0.2

{HL, We, Ws 11 chlorite j8 & saponite §OZEHE Re 5 0.2 0.8 0.0 0.4 0.6
FEE, %7z Pos chlorite |8 7>5 saponite [E~fis .
%E@$ ’27.1_:( I/, Pcc Psc, Pss i) %*LL:ZE';\Z). J:%ﬂ@ Ra 1 0.8 0.2 0.64 0.32 0.04
F# o chlorite J@-saponite FD o729 (CS Ra 2 0.6 0.4 0.36 0.48 0.16
%) & saponite Jg-chlorite ED-27Y (SC %) Ra 3 0.5 0.5 0.25 0.50 0.25
OHHELNZ L 2RL T3, FHRICEA B Ra 4 0.4‘ 0.6 0.16 0.48 0.36
Ra 5 0.2. 0.8 0.04 0.32 0.64
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Fig. 2. Calculated diffraction profiles of interstratified chlorite/glycerolated saponite.
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$£4%-1  Chlorite/saponite (x5 1> ) 21— g OEERSO dA)
Table 4-1. d (A) values for some basal reflections of chlorite/ethylene
glycolated saponite.
Re 1 Re2 Re3 Red Reb Ral Ra2 Ra 3 Ra4 Rab
14.7A 15,2 15.8A 15.884 16.4A 14.7A 15.2A 15,84  15.88 16.4A
7.38 7.63 7.76 7.90 8.19 7.26 7.50 7.76 7.90 8.19
4.9(sh) 5.13 5.19 5.25 5.34
4.62 4.48 4,44  4.44 4,72 4.67(br) 4.58(br)
3.90
3.51 3.48  3.45 3.4 3.4 3.51 3.48 3.45 3.43  3.40
2.83 2.83 2.83 2.83 2.8l 2.83  2.83 2.83 2.83  2.81
2.05 2.07  2.08 2.04

sh: shoulder. br: broad.

Ea%-2

Chlorite/saponite (¥ ) + o — VL) OEERHO dA) #

Table 4-2. d(A) values for some basal reflections of chlo?ite/glycerolated
saponite. ’
Rel Re2 Re3 Red Reb Ral Ra?2 Ra3 - Rad4 Ra 5
14.7A 15,88 15.8A 16.4A 17.0A 14.7A 15.8A  16.4A  16.4A  17.0A
7.50 7.90 8.04 8.12 8.51 7.14 7.63(br) 8.04(br) 8.35(br) 8.67
6.46  6.42
528 5.34
4.67 4.58 4,58 4.53 4.48 4.67 4,62 4.58 4.53 4.48
3.56 3.56 3.56 3.56 3.56 3.56  3.56 3.56 3.56 3.56
2.87 2.8 290 292 2.9 2.87 2.89 2.91 2.92 2.95
2.02  2.01 2.02 201
br: broad.
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2. BAEHBEOEILD Re,Rad 155) K&
b7 ley, ley leg 13 20° DEAHN, les leg
EARMICABESE(LT 5.

3. Ra %470 lej 1t Re 24 7DZNBLY
EHTERDIEDLL.

4. Re #4 7k ley OB -T2 A
OEFHRIZAIE LTS 3. Ra 24 7 TIEZ O4HED
REETH 3, -

(b) 7Y o — Vi (Gly.)
1. 4°~50°(20°, CuKea) DT 1g,(5°~6°), lg,;

(10°~14°), 1gs(16°~20°), 1g,(25°), 1g5(30°~31°),
1g5(35°~36°) OEFFRIED 5N 3.

2. BEA&BEW#EBEOZEIL Re, Ra®1~5) 12,
< gy, lgs BEAEHA, lgs REABENNBITL,
lg, 1HIZEACELLE,

3. Re 2470 lgy, lgs HHEEOZEL (1~5)
IR WZNEN 2 KO EYTHRICORET 243 Ra £ 4
% D LRARHERE TS 5.

(¢) Re & Ra %4 7LDk

BOBEOBEAEACEAEBE WAL Red &
Ra 5) Th-Th Re & Ra 13#Ehicsids AB
%7213 BA HOBERE (Wea & Wea) 25KE<
B 5 T03, ZOHEBREFHRICOELDN NS,
Thabb E.G MBED le, leg Byt Gly. M#ED
lgy, lgs OBFAETHY, AB Z/213 BA HoFwy
BOBESER TS 5.


library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked


Chlorite/saponite BAEFEH O XFEFH S 0 7 4 309

B. EHEOHREDILE

RIZRARIZEET 2 chlorite/saponite DEABHY
OEFHR S v 7 4 V&I S DOHEMR L HRL T
72, LYW BRI RSLIL® chloritic clay (SHI-
ROZU, 1969) /€% — > THh %, SHIROZU (1969) i
X b Visual inspection method #>54&®d sapo-
nite J8 %4t chlorite/saponite BABIY & HE
INTNHW3B,

ZOBEDTF LYY Y 3 — VILEEO EITROR
Wi, 7.28A L 4.66A 0 2EDOEHFHHRIZZE N F N
6.94 » 4.83A OEHTREMZ > TVBILTHS.
SEOFHEICENIE, ZHSONEL T 3EHTHRIL
Re # 4 FITRBMHICEDLNBHDTH S, AT
2 o — VEBOEAITE, 7.32A 125 7.0A
[E#i%543, Re &4 FEHO EFHRTH D AN
3, EDL3IZ, SEEBLARL o FHBIE
Re 44 7O/ 2 L > T BY ZOEITHES = 7 4 ¥
i, 7V Re 1 OFEMRICRLEVEREEAT
W3, -7, ZoRRNIZoREHIz (CS+SC)
WERLEL &R SS HaERWTWS Rel 4247
HLDOLDTHB EfFERINSG.

PEDXSICHBEIL BENHRT v 7 4 W EEED
Tuv s VEREBRET A LICLY, BAEMBER
o chlorite J§ & saponite BOEMEREBEZNSD
BEBEIRREB 2415 2 LASTE 3,

i

X R T EDITHL VKRG, BRLEEE LW
W AMREEKEEERIC, 00 LB ORER
L7z, 7Bk oBEE - JRICHEB IR 72 BARS
FEICY OV TRHT 5. LBAFROFHEIZAMN
KB KFIE B % — D FACOM-230 # i\ 7z,
BIERE 121330 E ORHET R 0 —3 % Vv 7z,

4

5l A x "]

BrowN, B.E. and BAILEY S. W. (1962): Chlorite
polytypism: I. Regular and semi-random one
layer structures. Amer. Mineval., 47, (7-8),
891-850.

HamiLTon, J. (1967): Partially-ordered mixed-
layermica-montmorillonite from Maitland New
South Wales. Clay Minerals, 7, 63-78.

HENDRICKS, S. and TELLER, E. (1942): X-ray
interference in partially ordered layer lattices.
Jour. Chem. Phys., 10, 147-167.

Jacopzinski, H. (1949) : Eindimensionale Fehlor-
dnung in Kristallen und ihr Einfluss auf die
Réntgeninterferenzen. I. Berechnung des Fe-
hlordnungsgrades aus den Réntgenintensiti-
ten. Acta Crystallogr., 2, 201-207.

KaxkiNoki, J. and KoMURa, Y. (1952): Intensity
of X-ray by an one-dimensionally disordered
crystal. Jour. Phys. Soc. Jap., T, 30-35.

Krug, H.P. and ALEXANDER, L.E. (1973): X-
ray diffraction procedures. 966p., John Wiley
and Sons, New York, (2nd. Ed.)

ReyNoLDps, R. C.(1965): An X-ray study of
an ethylene glycol-montmorillonite complex.
Amer. Mineral., 50, 990-1001.

and Hower. J. (1970): The nature of
interlayering in mixed-layer illite-montmoril-
lonites. Clays and Clay Minerals, 18, 25-36.

SAKHAROV, B. A. and DriTs, V. A. 1973):
Mixed-layer kaolinite-montmorillonite: A com-
parison of observed and calculated diffraction
patterns. Clays and Clay Minerals, 21, 15-17.

SAaTo, M. (1965): Structure of interstratified
(mixed-layer) minerals. Nature, 208, 70-71.

SHIrROZU, H. (1969): “Discussion” in KODAMA et
al. : Hydrous mica complexes. Proc. Int. Clay
Conf. 1969, Tokyo, 2, 64-67. Israel Univ.
Press, Jerusalem.

WiLsoN, A. J. C.(1942): Imperfections in the
structure of cobalt. II. Mathematical treat-
ment of proposed structure. Proc. Roy. Soc.
Lond., A180, 277-285.

WRIGHT, A.C. (1973): A compact representation
for atomic scattering factors. Clays and Clay
Minerals, 21, 489-490.



library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked

library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked




