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ABSTRACT

In this research, the organic salt [RCOOH] Br with long alkyl-chain was synihesized, and the organophilic
[RCOOH]-Montmerillonite was formed by cation-exchange-reaction belween Na-Montmorillonite and synthesi-
zed orgamic salt [RCOOH] Br. After drying of the organophilc [RCOOH]-Montmorillomte at 65C in lugh
vaccum, the experiments for the probabilily of forming ils complexes with various swelling-solutions as dist.
water, methanol, ethanol, acetonitrile, propicnitrile, butyronitrile, toluene and n-decanol were performed, and
the corresponding basal spacings obtained were 1744 4, 31864, 34384, 30374, 32394, 35044, 14164

and 14634 respectively,
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01214l monimorilloniteE v 2 &le] odojl 4 gl
e,

FHHege 8 Hi4de] 53] F2 Na-Mont-
morillonite7}  Ag%ch HedelAeE  Na-Montmorillo-
nite 9] | Ca-Montmorillonite %= Ca-Bentonite 2 3>
A7 alel 2 = olc) o]zt Ca-Benionile® Na.COa
2} Few b AAdg #EA abgs B3 gkel:
aEgkS{cation-exchange-reaction)*] 21& Na-Mont-
morillonite 2 A 5lg 5 9ol

o2} Ze] silicate 7hEdl FPHA2 R I o]g &7
7} £-2 montmorillonied &l gl Z&#AF3
T ool L kol 2mEbSel g 1 AMES A
f7] kol tenside(FEEAW Y] FAEe] 35474
WA FAld 23 A, o] E44% tensidezh
HE FAFAA E224 “organcophilic montmorillo-
nite” Z7tutil-go] P45}, o]2{Fk organophilic mon-
imerillenite= =& “hentone” o|zhal%. &2},

el#l 22 grganophilic montmorillonite+= 3FF 23
fr|ElatEEr e gyl FAATE AAsted AHEH
7|2 5o g jlele 2 #lE, lacquer, greese,
cosmetics 52 7R EE &3 o] 85 F 2 o4
=¥} ohekeic,

c|g} 7e| clekslA| e|&£=E= Montmorillonite?] &
TEEEL o Aol gk 2Aslel ] A 52 W de
model-system © 2 A& =gl wo| o] &35 9ok {7
afe] 2] 71 abhabged F4E ot groupe] AT,
montmerillenite 2 F+) 12 F4HE ue HITE
ZA% A4, o} A9 bilayersl PR whetA
2 gl e o]} AL FE Faksle, 7 WdHAREe
S92 COOH-group s #she &3t 22 1790l
% #ldled, o]F monimorillonited] ZAle|ol| AFqlA]A
organophilic montmorillonite Z7kE3E2 A3 H,
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2.1. 10-Carboxy-n-decyldimethylethylammoninm-bro-
mide({ RCOOH] Br2| %4

A3l A3 201999

Hal A 07| dF3 %] #7] tenside (RCOOH] Br&
A Zella] T 4 gl7] wEd, 11-Bromoundecanoic
acid e ZHE o}gg e A A48 FAS AX g
sltdet s AA, carboxyl groupg 2 & F7] 98 11-
Bromoundecanoic acid& ethanols- ] %3l o ~E]3
& Fgch A=, o124 &4 ¥ei3l 11-Bromounde-
canoic acid ethylesters dimethylethylamine® Hb-5-4)
# quaternarv ammonium acid ester3¥-E-g& 3¢l
Foleh bt e R, o] esterspE-& HY/H09 WS
A7 saponifyingA] A £2 24 tenside?] THE £+ free
carboxyl groupS ¥-F-&h= [RCOOH] Br& A4 slaicl).

2.1.1. 11-Bromoundecanoic acid ethylester(Br{CHa).
COOE)2] 4w

A
Br{CHWwCOOH+EOH ————
265.20 46.07

Br(CH2)uwCOOEt  (Et=C:Hs)
293.25

o“?l_l'

AYAA

3 g(=11.31 mmecl)¥ undecanoic acid bromide2} 25
m2] ethanol(99%)% 0.22 g(=0.12 m{=2.26 mmol)2] ]
g 34k et oF 34420 F4b BRAA FTh
dh5ol 2859 ¥, dIAAH F Fo o] ethanols
2A1A FFelch ethanold AAsw @& S =2
AR} oF 5 A}l Be EEEL ArkE FHel, 50
m! ¥ ether?} £33 ¢} o)) 4 saparating funnel2-
o] &5} etherfis ELEFZHYE Fol& Foz, 54
e 20 miY ether2 A = Z(extracting)*]#A T
th o) M melnl <kzle] #Hikd gf-3lE ether
L NayCO-EF-494 o) &5 o] ghabh}eg4-99)
pH3l®] o] o4 wialA] ob-& w7k 42 A FAdek
o WA, SFpE ol fdle] FAdel A diAA] Al
He] & §, CaCLE etherdl g AxA|7|2 14, 3=}
AlA Falrh oA S5 AAE FoH il 7
A A o) wh-S A Ee] Pojgch

o e

)

e

A A ek crude product) ¢ 2.79 g(=84.09%)
=4 15 tarrslel| 4 184~ 186T (EHAle gz 18
tarrahel 4] 188--1897T)
4240 C s 52.83% (0] 2 A 53.25%)
H ; 8.54%(21 &= 8.59%)
2.1.2. 10-Carboxylic acid ethylester-n-decyldimethyl-
ethylammoenium-bromide ((RCOOEL] Bry2 34
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293.25 73.14
HE=(6772

A4z}

2.81 g(=9.86 mmol}%] Br(CHzCOOELS 30 mi2] o}
AL Aol F F, o] Leolol] 140 g(=207 n/=19.16
mmol}2] dimethylethylamine-& 3 7}s]Ex w14, oF 40
A)7E Fak WREAIA Tk dkgel ErE Fo) By
SAe B A F 5, 79l etherE Ayl 2224
FHe) mAgHo] FA=E vk Buchner funnel o] &
Ble] o] HAAAEL Bl A, decicator]el) 4] PO =
AzA|A F5ich ol9A AzE BAL

olg-3te] A AA s

1saprapanol-&

TR 270 g(=76.92%)
-"’*{;@ > 89~90.5T
2x4-4 1 C i B6.74%(¢] B3] 55.73%)
H :9.32%(c] &% 9.90%)
N 3.92%(c] 27 3.82%%)
2.1.3. 10-Carboxy-n-decyldimethylethylammonium-
bromide({RCOOH] Br)Y %4

aceton
[RCOCEt] Br + H:Q/HBrewm. — > [COOH] Br
366.30 338.34
Aga)

3g(=819mmol)®] [RCOOEt] Bre 100 mie] ofA]
Eell S Atzc) o] Bdofi 045 mie) 62%42] HBe(=
032 ¢ H0=16.38 mmol}-2 ) Fch Ax =g
£de] Fo 9l w5718 4207 biHBre] W&
Wot B2 FealEw AL wol 7] s ge] 1
v}4], <f 48*]7 gk WA A Tk whgo] I Hef
WA A & 1%@‘5— &l 7}919) etherZ H7}s)
Fo2x FAEHe] A} ] AHEL buchner
funnel-& o] 48le] He] o], 94 ether/acetonil : 1)2]
FFEAL o] 45l AHEYT, 0]odA] etherZ: #&
AF= el o]FA A Gzl Mae) AAEL deci
catoroll 4] P02 FZsgc) o2 AAEr] Yed=
=42 ethanold] $#A1# o]7b8 & F o, etherZ v}a
AxAA Tl

Qe 2.23 g(=81.24%)

Al -

P
4T

(’3H3

CaHs— I\ll’ —(CH2)uCOOEL
CHz

(c]5} [RECOE1] Brz A4
366.39

=4 ! 183~ 185T

A4 1 C; 5344%(¢] 25 53.25%)
H; 947%(¢]| 25 9.31%)
N 4.04%(=]E=] 4 14%)
Br: 23.55%(c] &3 23.62%)
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riz, 292 mica % crislohalite 57 T2 olE FES
Fstan gloH opela] 4970 2 Montmonllonite 2
e} ke "l e g QA sl FUFAA Fo};
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Feto] Tl Rul7}l o] Fo] A aj7lx] EEe) Foir)
algh o] sA g et oF 108 B4k 243 4|
Fooh melw o FAD g e ge Ba
FENE Eu A e, o= FE o)y}
0| 7heb ghA) W@ wj7hx] A wE g, o)
& 4] 3£ Na-Montmorillonite 2 - 4¥lel] <-&35}¢]c),

)
e
2 e

2.3. [RCOOH] Br} Na-Montmorillonite2 55 ¢}
O|2u#HI=2o| o5 organphilic [RCOOH ]-Montmo-
rillonite EZF3IEME9 EH

3 g9 Na-Montmorillonite®} 41 m/¢] =52 o]
gle] Hebdl L mhge] =40} o] d=boiel 173 g(=5.1
mmol)2] [RCOOH] Br&} 10 m/2] ZH4E o] Re]z]=
95 mutalkeslel A ol Tk o)A sS4 Qe
A ERRYE 65T shel A 48414t o] sl Fx,

- g
olulg Eoe Fq
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3.1. #4%E [RCOOH] Br2| EA{#Hxn

[RCOOH] Bre 2.1.1, 212 % 2.1.32] 35bA|«| 2=
%J‘}E.]El?dinf], o]E 7k A ol 4] FAE A Ee] A
& #ed, 53 ¥ iAol g dees #t oay
Aefl4] o|w] tiFglen], [RCOOEt] Bral [RCOOH]
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Table 1. Solubility of Synthesized Quaternary Compounds

[RCOOEt] Br [RCOOH] Br
water ’ very good very good
ethanol very good good
methanol very good verv gond
chloralorm very good shows 2 phases
aceton very good little
dimethylsulfoxide very good good
methylene chloride very good almost nothmg
isopropanol very good little
dioxan very good not soluble(also not in heating)
Loluene little almost not soluble
ethyl acetate good almost not soluble
THF moderate not solublealso not in heating)
CCly Iitle not seluble(also not 1n heating)
pelroleum ether almost not net soluble(alse not in heating)
ether not scluble not soluble(also not in heating)

Bre] % #}3tEe dlgt 4542 Table 14
T}

g 4 spatEe] IR-EAEw= Fig 1o vhehf =
glom, old W@ dAgE chEat Feds

3.11L Br(CHg)lgCOOCzH5-] IR-Spectrum(Fig. 1c)

#3832 BriCH),COOH #3EHE2l OH-groups
OC:H--group22 23] Fo=s @A gl webs
MR Bk Aol fe oaF 2 Aella 15
o= sle}:

a) 2500~-3000 cm "t Afe)ed A carboxyhe aicd sHE-E
o thate] Ao w vehhs HE peakd HEo]
AR ester FEE| A= Alebael Aot

0

aesi gl

by MEL estersl g5 A, —E*O_fg(stretching
vibration}®] =87 o)g HaH peake] <F 1030
cm el 4 vpebebar, O-CoHiell B3l 4i%49) peake]
wah oF 855 cm el 4] b}elr»}o- b b,

¢) ester #Ee 7% aliphatic C- halogen-peak
C-Brpeak =34 ¢ 645 al 564 cm”le A vl fok
'IL]»M)

d) carboxylic aicd &3E¢ 3% 17003} 1725cm?

O

r_f; JI\A

i

Apelof 4] carbonyl-group(—C—)ell W3] AR
delibs peakd: ester® §HEliAs 17354k 1750 e
Alalell A Lol gl

4 317 A 3%(1994)

3.1.2. (RCOQEt] Br2 IR-Spectrum(Fig. 1d)

o] FgEe ¥ quaternary ammonium FFHE,
= o593 E(zalt compound) 24 e e Al A
™ o i}

2) ¥ ammonium salt® - NR, -group] combi-
nation-peak.© 2. &1 20003 3300 cm ™' Afelell A W&
peake] thella] Rei(alaizjor o] ol ofF B3
%} fine structuree] A H=A FHch™

b) 2780 cm ™1l A tertiary amines] wste] A3 H o=
vtebibe N-CHppeak'’2 A= A4 = quaternary am-
monium B-5HE2) F$- Al el gk

c) 645 2 564cm oAl JehJe= aliphatic C-Br-
peakg A=d F3HEela] o el vfehbA frelel
Ein=m

3.1.3. [RCOOH] Brg] IR-Spectrum(Fig. le)

o] #sHE2 [RCOOEL] Br & 3E¢ HB/H,O= sa-
ponifyingA] 7 e 24 shd =gt o, oE7 32
He A d2d o et

a) 25005 3000 coi ! Abojell A vlelds= carboxyl acid
BB Hale] A 2]ql Y& peako] A= FHES
At FA Jehel gl

) A =% carboxyl acid FgE2] A%, ¢F 1030 cm ™!
0

i
off 4} viefibe —C—Q=Cell W@k 4133 sl peaks} of
885 e~ el 4} el O-C2H5e] ulgk d&gel peak

-285-



™
Br{CHz) ) oCOON

s "
+ 1 1 ¥ t

[

Br{CHz) [ oC00EL

4 ' I ; 1 1
T 1 t T 1

-_r—\_. W (CHz 14 0000EL Br
T
KBr

: L H

* A

3000 2000

DHaCa — N’ — {CHz)1oCOCH Br

e o Tl et

Fig. 1. IR-Spectra for startmg substances and synthesi-
zed compounds.
(@} dimethylethylamine
{b) 11-Bromoundecanoic acid
{(c) 11-Bromoundecanoic acid ethylester
(d) 10-Carboxylic acid ethylester-n-decyldime-
thylethylammonium-hromide
(e) 10-Carboxy-n-decyldimethylethylammonium-
bromide

o o o]4k vhehlx ghojol gk
c} ester B3FE9] A, 17359 1750 cm~! Afe]of 4]
Q

I
ebte —C— <) thg A8l 34l peaks] carboxylic acid
BEEel s 17002 1725 am ! Aleloll M Ushbol &
ok

3.2, WEZU(exchange solution){ol|A2] [RCOOH]-
Montmorilloniteof] CHEt 23}

23489 AAste] FAL, oJH3) mELAF e Feod
%1+ organophilic [RCOOII] -Montmorillonite 2 7+&}5}
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Fig. 2. XRD-patterns of [RCOOH]-Montmerillonte.
{(a) after 48 h exchange-time, measured under
exchange-solution
{(b) after 4 times washing with dist. water, mea-
sured under H,O
(c) after 8 times washing with dist. water, mea-
sured under H;O
(d) after 30 h drying in high vaccum at 65C

=5 g
ZAbshed o)

a) 23 4492 AR r2 fed & me )
efalellA] X4 HAE L sgicHiig 2a).

b) Zejs o}, AR a§ FFFE halider} A=
7= AAE F0c) s F FHrE 44 @ 8 A=Y
T AL AesellA XA dRse stgo(Fig 2h 2
).

o) AHE A8 bhE T gAEE 4] 65T 2 3047
ol 4t HazaAlEl FH, XA #Y%qL o Fig 2d).

ol4wt 2 Aol i A7)} Table 20l gokxje]
ok o] EEFE ZwE< Na-Montmorillonite ¢
W& 449 [RCOOH]-Montmorillonite2] 72 u]ma
2 o, afelgmgut-sel oF HHEAdae] Arks] A
& o9 sl

[RCOOH]-Monimorillonite 2] 735 ar&h-gof g}l 4
1962 A2} 271772)7} delgon, o] 22072l g9
ol Fol &g AANA + Hel 11346] whola] 185

2 AeEtells] XAl 3| gi e 213
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Takle 2. Basal Spacings {A), Measured in S1ill Wet Condition Under Exchange Selution and Dnied Condition

alter Cation-Exchange-Reaction

Prelimmary treatment of samples | Basal spacing (A) of
[RCOOH]-Mont.* Na-Mont,**
after more than 48 h exchange-time under exchange-solution 19.62 —
{sample a)
after four times washing, measured under H:0Q 18.71 toward unlimited
after eight times washing, measured under H,O(sample b) 18.49 toward unlimited
samlpe b after 30 h drying in high vacuum at 65C (sample c) 14.54 9.8~10.1 |

*[RCOOH ] Mont.=[RCOOH]-Montmorillonite
**Na-Mont.= Na-Montmorillonite

Table 3. Basal Spacings (A), Measured in Wet and So-
lid Condition after Swelling of Dried Organ-
philic [RCOOH]-Montmorillenite

after Swelling in Basal spacings (A) of
[RCOOH]-Montmorillonite
dist. water 1744
methano) 3186
ethanol 34.38
acetanitrile 3047
prapionitrile 32.39
butyromnitrile 35.04
toluene 14.16
n-decanal 14.63

Aoz zxsige. cld@ ddstol e Alwr} oj4lsl
AR BEAE Fobold FRAZ dgel 24

A S glek meba, ARE 65C 1AW
RAEAA F3low, o ¥ F o
{closed packing)7} o2, F3kA
o}zl 1454 A0 ZhaEgivy Ayl
v“é;.g..}o]ﬁ,] HAsEEE o) ), EE}'
Ar=HE 3 odelal wlel o), o)A
Y5 3lell Az Heix 127)71x] 9] "hagd=
ammonium 3FE9 #He FH5 2 FE(monola-
yer)el &%)

222 AL E Na-Montmorillonites 254581
A R en g9, & AR Padshs] A
Me Seo Felde] A7) o)A gl HE o
S92 gl Al et AHel W KT o
otAlA "et walFabestel A ZlzAlzl %4 Na-Mont-
morillonite?] Z7tAzE 98~10140% Fojed,

Table 2] <9 Ao e X4 A= F7) Fig 2

i)

A 319 A3 2(1994)

o webllx gleh

3.3. [RCOOH]-Montmorillonite2] #-S&1EZ 2}

T2 FAE Sl A AaxE [RCOOH]-Mentmarillanite
7| j&‘% Al = ZaisfgEL HAY = U

2= o] 98lAH, =¥ [RCOOH]-Montmorillo-

mte——] MA A58 zj7ta2] Aalgt YA} g &
FEhe] wha-AE £ & S8 Faich Abolyk AR
gt Zlxmrt Table 3o ek gl

Toluene % n-decanoli}2] B-f-lo e 22k 29)
Hoge] dA"onz dofila] wgich SRHpele) Wi
A= 29489 A} E]""Jﬂ‘i’iq- o]z gk Fb
22 Frle g @3N 2 o, BERle] 2A
Brpe o] =22 ghelvh ofebs, olzlgt ER-AES
Abole] EalER= hole space™ Seolrb atE]E A sk
el efrka] FakAw et 3rlEe s eleuiA 3
h BE of2 Agddes FbAE AR HeR
ﬁ}weiu} 245 277)=)ghe 30479 35.04 A 2]

o Fale} wheha, o]algh Alefs)el AL [RCOOH]-Mo-
ntmorillonite 2] A Fe] =LA dojuid FHop 1Y
@M 2§ Aos 22A Y Hake Bk
") 7} BgAsel] o gEis X-4 HAELs) Fig 3ol
el A ¢lek o] X-Al 18] o ZERE] acetonitriled} 2]
HWgalelw) o) AT sharpd (00)-interference?} 1}
g o & Q) RE 2 A94dE= interferencert
WA w7 A E Hze) g, olsd Afede F
el 44 we 238 24304 HEZ, o#E 4}
g Zibrelel gatel tiate] 2@ A5 zadepy
g},

AfALs AZEE toluene = n-decanal$ A # %
A AbgEl 3 E A@-53-941 7 [RCOOHI-Montmoril-
lonitee} Z27EHHES HA v AMIE U T itk

Ui}ll
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Fig. 3. XRD-patterns after swelling of dried [RCOOH]-
Montmorillenite,
{a) starting substance, dried im high vaccum
(Fig. 2d) (=sample a}
(b} sample a with dist. water
(c) sample a with ethanol
(d} sample a with butyronirile
{e) sample a with propionitrile
(f) sample a with n-decanol
(g} sample a with teluene
(h) sample a with methanal
(i) sample a with acetonitrile

T I8 FAET )%kl o] Bafella) ol
= HH@AOI-EH_‘S %LO]'S‘}—E} ZEAE‘}_“I

ByHeE ofF
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Fig. 4. (a) [RCOOH] calions lie flal between the sili-
cate layers (8=14.54 A, dried im high vacuum),
{b) [RCOOH]-cations lie flat, and additionally
water is intercalated {under H,O: 5=17.44 ﬂ).
() under H,O, [RCODH]-cations erther he flai
with HyO-layers (left), or [RCOOH J-cations link
about 30° to silicate layer: hole space is filled
with water(right) (53=18.49 f&)

iAol Fr)okel o] 24 T—°]°ﬂ ol s TRl 4
A Aeolehbs Atde 4@ o7} glok Fig 400 ¢
A (silicate layer) Alele]d Ha 4 9= =t
Alddelsl mam e Vel gtk Figdak 24}
alell =38lA #1438 [RCOOH]-Mantmorillonite.2] A}

HE vehl Foh Fadslelq Ba" Heo= Fig 4
hall4] 2} ko) hole spacel] Z=Fo] =4 Eo] gl AS
(ol FE-& ATl 23] AN = o 2a

=

o tel] 4] ] JH:rr-‘- A7 2 A% Jehtes g
Fig. dc®] #§-oll s} zho] Zajele] s8] who] 449
A7) glth o] Agells 2ol BEe] T FlA] 4
b sl < glth 239 eEaal e w o sl
Al [RCOOHJ-cation®] F4t4)Z(silicate layer)el] ol
8] 3078 7heE o] ol4=el all-anti-conforma-
tong F&A ok ofull, Ml hole spacel E-8ab
AoAA "o 2zu AR g o2
&8 F 4 F ool= A7) EAlsier] FEE 45

sk
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Fig. 5. [RCOOH J-Montmorillonite after swelling under
methanol, acetonitrile or propionitrile left: 1dea-
lized [RCOOHJ-hilaver, linked about 30° right:
idealized [RCOOH]-monolayer, stand vertically
hole spaces are filled with intercalat-maolecules.

Avkgl ExbA 2] gy bl AR Sl oA
e A4 oulrla] siae] plgEict o] rhed A E
azk F 7 sbede] Fig bl =4{HoR EA|H
sieh e|e® A%, Zalelel Ahuid A% S4L v
A58 e g e, o] [RCOOH]Y dd4&
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