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Adsorption Behavior of Layered Double Hydroxide for
Surfactants during Reconstruction Process from Its Heat-
treated Solid Solution and Structural Stability of Its
Emulsion Gel

Yoshimi SEIDA

Abstract

Adsorption behaviors of hydrotalcite (layered double hydroxide; LDH) and its heat-treated
compound (the solid solution of metal oxides originated from the LDH) for the series of
surfactants with various length of alkyl chain (carbon number) were investigated. The
adsorption isotherms of the LDH and the heat-treated compound (HT-LDH) were obtained
for the surfactants. The HT-LDH adsorbed the surfactants during the reconstruction process
of its original LDH structure from its solid solution. The LDH and HT-LDH showed the
specific adsorption properties depending on the alkyl chain length of the surfactants. The
surfactant with short chain length was less adsorptive on the LDH and HT-LDH. The
adsorption amount was much larger in the HT-LDH than the LDH due to the intercalation of
the surfactants in the interlayer. The HT-LDH intercalating the surfactant was applied to

emulsification of paraffin oil and thermally stable emulsion was obtained.
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A Fa gy A4 MCRE ST 2 RREKEE{EY (Layered double hydroxides ; LDH)
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T4V, HO BHAEKELET, N4 FaziyA FOBAIER, M =Mg”, M =A™, A
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Labajos et al., 1992 ; Miyata 1980, 1983; Reichle et al., 1986; Sato et al., 1988; Taylor, 1969) .
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1983), il 1, F 4 O LDH ® 7 3 v [ W F# % (Amin and Jayson, 1996; Seida and
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Fig. 3 Adsorption modes of the LDH
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4. ¥tk 5 ICKERTTE

4.1 HEFE

RIIXFT N THRO K FAFE A V72, LDH KIS WS &IE A A VIS EsE e L
AR A Oz, WThoOBE S, MaAHE A ICFE%O LDH (A A i35k
WA 4 V) KT S Z & E2BRRBO XBRPTIC X D HFHEEL b, 724V
PESREETEA & LT 7 LS8 (HEEHORILKES) OBROREDL FTIIARVE Y R
Lk Uik (12C, -SO;NaBlf v H), Ao FLRyEY 2k U (8C,-SO;NaFl),
2 FNREER (8C-COONal), 7FLREERK (4C, -COONafl) % w7z, HEILAN
DERLITLFLEHDORZR B KORWEREHMEZ R LT3, T, Thih
SDBS, SOBS, SOBA, SBBA &IW&itd %, FULFEBRICHW 2 RmiEEME L TF L v
V=N ) ZNT 2T =TI, Wk LTRSS 7 4 v EFRERAW, FL
FYED I D 728, LDH & Wi EMEAM 263 2% 7 F 4 ¥ IR+ % F o 72 AL 55
ST -7 HF A VAR L LTy = 3 3 TEMASHEOE Y E) uF 4 F (Nak)
7=,

4.2 LDH D&

2fligid A4 A+ > (Mg™) & 3MfigdA 4> (A" Fe®) ORAKERIZ, SEFMAT

TH L 525 10 wt% O NaOH K% pH=12 ~ 13124 5 £ T F L 72, Z D%,
333K ECHMAL, WK X872, REMEICKDERT S 75 VIRZ 5 ) —2Kvk- 2L,
Bl & ORI A 40 ~ T0um AIFRIZHREL L 228K (DI, LDH L B%FE§ %) #FEBRIfik L 7=,
% LDH %7254, 600°C THAVLEE L CEG i (FEIRRILY) #1872, DIF, 20
BILPL L 15 6 h 7z [EE AR (LY % HT-LDH & 834 5.

4.3 1BE - FES R

fE#L L 7 LDH, HT-LDH % & U7 /4] % Wt L 7z LDH 36 NS HT-LDH % 2 h 2
FURIAR XRIIHTIS & O BEE AT (RERTREEE dos OWE) U 7ze 7z, REETEA % Wk
L7zalRHE DN T, BRI #aBRA & F 3L ¢, i 2l 5 2 Lic &
0 KR FFAM & 47 5 72,

4.4 FEEMEHIRERER

LDH O R G Al oWk 5925% <id, LDH FEif¥ & O LDH R +RHICRE L T 5 7
=&Y (RBAAY) & RMETERIRIO 4 A v 28 & W5 % 45E L 7=, HT-LDH % H
W2 FEER T, LDH ORRLYE A A A Kb ¢ LDH #3E 2 PSS % BRI R A
WHAIZED 28R THE v 2—HL—vay) T§5EMELE,

0.1g ® LDH & L < {Z HT-LDH (W §h & hifE 4 40~70um 12§ L 728 D) %, 0.01
~100mM D& 7 =7 ¥ PERE T VERI KA 25ml HIcfRA L, RE S5 LAA S 24h il
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IZTHRGE U 7z RS £ O 1AW A O SR vE PEANRE 2 S8 o o shic Tlllbe L, s
Hif DYBEESEIZ D < 25T ¥ 20 6 RIEEHHIRS &4 KD 7=,

4.5 FUEXER

BHCU AR (LC &WgECd %) ARV, FUbRHE %7, FUbo HikE R
#Evy (Yamaguchi, 1991), AHRS . (LC), RmwbHEAl SF: =FL vV a—-ns =
LT 2= LT —F)), Hiliyss7 4 (LP), K (w) ZFrEOMETRA FULH1 v
NTERHOZEEIE) 52812k TR ¥z, WD 728, # F4 v agitbii L (2
=3IXTE B 8, NaflEvEV TS A4 b)) OFERLE2HOZERBOIUL B O
AHR LA ROV S ER L 72, &34, 333K, 24h, HERCEIE L, %
DK EkElt) %8l 72,
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Fig.4 1= Mg/Al %40 LDH 7 & 0N HT-LDH O R i P AN S 4 5 L 7=, WG
PEAI O 412, SBBA (4C) < SOBS (8C) ~ SOBA (8C) < SDBS (12C) DJEIZ k% < 7 1),
FHREEA OB A EWZE LDHIZIE LS\ Z 23005 (RN O RS 5 13 RiainG M
FDOTIFNGEHDIREZER) o RAEPEL BB > TRE P REL LB NG, )
LR B BARN AR HEICEELTHW3E8DEE 2 5N 3, SDBS(120),
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0.3mM fH 3 i T As..
RBHRAD, 0.3mM B gL T
K0 SRR T3S
WBR DA Z 23K E W,
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LD IKHRIE ORI 35 Fig. 4 Adsorption isotherms of the LDH and the HT-LDH for the series of
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Fig. 6 Dependence of the layer distance of the LDHs that adsorbed the (Flg.7) °
surfactants on the concentration of surfactance
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Fig. 7 'The mode of adsorption and the structure of the compounds

. Sample 6/deg
EELERTIE, TR L LDH 0
0)5‘)??@@‘[&%]%[&%]47": HT-LDH 0
FUBHZ 55T & W & o W] LDH (0.1TmM 12C-S0sNa) 0
IZ£R 6 3 A O I E K LDH(100mM 12C-SOsNa) 0 (D)
THY, OB L% HT-LDH(0.1mM12C-S0sNa) 52 (C)
5 5IDHOEE ThH -7~ HT-LDH(1.0mM 12C-SOsNa) 138 (B)
(Figs. 4, 590 D fIZHY 3 HT-LDH(10mM 12C-50sNa) 150 (A)

% LDH &k # 12 SDBS (12C, Table 1 Surface properties of the LDH and HT-LDH intercalation
-SO:Na) % FIHINLH L 7= 358 compounds

E). —J, FHEEAIZ K 5 TSDBS12C) #WK# L7 HT-LDH iRt 54121,
SRR A v 2 =L =2 3 Y LTED, ZOWERICEC THEMMmIEAEL A S
Z e % (Table 1), $2bH, SDBS W EIZIS U TREFAMELZE L S HMT 5,
D Eo#RiZ, LDH O RFIREHE R RIATFHE 2 G R MEOBIRIC K> Ttz 2 2 & %
MLTW3S

5.4 FUtEBMNTEMS

Fig. 8 IZF LMD EL BB ORI ARG, 71 F 4 v MR 1 & O 22 FU L3 IE s
WZRE L2 VREER L Tl (7EH, 1998), IFREOZ LIZRD 6 hsy (Figs). — 4,
7 = VRBMRE T d 5 LDH # W FUENC W T h, hF A4 VR IC RS
2800, WBHREL TS MAEBR L TOS, KibOfifE L it (Fig8 ot
R A RESHE Td O 24 BERITRIZIMIAR B & 0 UL AR CRIR L L 72, K
FEROWE M TIZ 8T 7 4 v B KR EGEPEANIZER L v, AL (LP) +AiiE
YEAL (SF) DI K 0 FULhOKRS T2 REICEHEL, 20T LRI OEMN) 2%
EMEL S L TWAEELIONS, EVEY TS A FOAEKLEHWER (HEREOFL
Y Tk, AR ORI T AFUIO o/w FIIZ/TEL -G A BT 5 Z LIS k- THL
PN REEMC S RELII AR T 58 DEEZ 5 Tb, (Yamaguchi, 1991)
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FULP O RS R M1 & 2 b RGO i
HEL LML T3, HHS X, EME
JEDORE B A X2 24 b EHOCTHEEOE
s LA A ER L, 20877 4 V3L
YOS & BV EMEE PR TN S (Seida,
1999) . BT OEOKE A S 75 B AR
T2k nTs5 7 4 VAL O B R M
RN &, B e B RE IS K 5 TR
MOREREESE S ICm ET 52 &5
FL TS, B #0RIC X 0K Lo
INT T 4 v A4 TOEKREOE KK E
WO HAVER EAERISERS %, X0 HF

(b) 333K, 24héke 7 o 2B - B AR SN B 7 & B &
Fig. 8 Thermal stability of emulsions TWb, ERESNE, HmEtEAloxt

ARIEEMNEIZE, KL B % 8
EALZWEE, BLOBEBMEENEVZEBR SRR TNV EIZE S,

6. ¥ G

JEREEAKEELY) (LDH, M7 =4 v 2gififk) 2K 2 MEE L, 7ALFLEROREL
HfE% D7 =K R EEA % 7 2 &3 2 RERILAICOWT, B L 6 Nk
WRFEIC B KIS () RmEEEAIREE (R 2 opIikE) & Q) RimidEtEslo 7 e+
LR OEBIZDOWTRET L7z, ZORER, DIFOMGHSAH S iz,

LDH # & O LDH # &MU L <5 5 h 2 B EAER (HT-LDH) # YIS & 3 5 K
T H#HONTZENZT O REGEEAIE R ARG L2 & 24, BRI KIS
AN IEF TR E WHAREREL 72,

K 7 OREEMEAl (4C) Th - Té LDH % WIS & 3 5 e Al oo g B 1 RLmiG
PEANZIWESS L sy (FIHHRCE DO RER A 4 > Th BIRBA A+ ¥ LR TIEA 4 V&L &
W)

—7J7, HT-LDH & LDH ¥3&E O O ¢ o ROk X 2 RmEIES 120) T3 8
BIZA v 82—V —2 3 V§ 5 TIRE L, A OWRE ISRTT 9 2 R s %
WS4 — VAR, HEOROWT L FILEHER T 2 RmETERITIE, 2 ORE ORI
& 0K TR R R 2 - TRIA L, 2 ORI A ITRE () sEo®ne &
LICHIms %,

LDH O #FAIC KD, KE &5 TOHGAA L Z OFFHEIN I 1) % LAk Bl 4 Hil 680 =
REFERE GEhELE) PR TH 5. AERORTIE, BHEEACL>THeNE
JERLA YT BR A& A2 R U, 2 OBKEIZEE (g 32 R mEEAloRE 70
FHO R IR T 5.
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